4 
a 


= SEE PAGE 49° 


ANEW INVENTIONS - MECHANICS - MONEY MAKING IDEAS 
“HOME WORKSHOP PLANS AND HINTS - 350 PICTURES 
te. _ =a 


IT TAKES HEALTHY NERVES 


- BEA ie 


Se juke cy = 
eis Ue fe Camel 


IT IS MORE FUN TO KNOW 


4 Camels are made from 
4, < \ finer, MORE EXPENSIVE 
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Every Needed Fact, Figure, Formula— 
Every Shortcut and Special Method 


in the 


WHOLE FIELD OF MATHEMATICS 


Now in ONE Handy Volume! 


For the first time you can have this wealth of practical mathematical informa- 
covering every trade and business, condensed into one handy book for 
k reference, This volume puts right at your fingertips instant facts and 
nulas for making every kind of mathematical calculation, From hundreds 
different sources, this priceless information has been gathered together, 
jled down into brief, simple language, and applied {o actual problems. 
Every man in business, every man in the mechanical trades, every man who 
or estimates in office, shop, oF 
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Don’t maul your face 
with cheaper blades! 


RE-TESTED Gems are so much 

sharper and last 0 much longer that 
there’s /ess shaving and no saving in 
lower priced substitutes. 

We make Gems 50% thicker and with 
a deep wedge-edge to cope with aif 
tough, rough and snarly beards. 

We make Gems of surgical steel 80 
even-grained, so tough that we can strop 
*em 4840 separate times without fraz- 
ling their texture or temper. 

Gem Blades are so much tougher than 
any bristle that no stubble can halt their 
smooth, swift, tugless action. 


The New Gem Micromatic holder 
works like the barber’s razor—with a 
long, purring glide instead of mincing, 
choppy, little strokes. Locks the blade 
unbudgingly at five points. And dual- 

sxclusive patent) sets the edge 
so exactly that you can’t scuff the tender- 
r, or skid a contour, 


Gem’s flat bevel frame reaches into 
dimples, wrinkles, and under the most 
difficult nostrils—cuts the beard so c/ose/y 
that once-over, once a d 


keeps the 
bluest of jaws ft for 24 hours. 


Bust-proof, rust-proof and guaranteed. 
Fits both single and double-edge blades 
(provided they're Gems). Sets at $1.00 
on sale everywhere. De luxe Christmas 
sets at $5.00 and $6.00. Or a trial outfit 
for men who must be shown for a 
quarter and this coupon, 
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‘chat with mes 


‘TrreRe are many fine things in life that we take almost 
for granted. Health, water, sunlight, green ficlds, loyal 
friends, a home to live in. ... Not until some mischance 
deprives us of these priceless possessions do we learn 
to esteem them at their true value, 

It is in much the same manner that most people re- 
gard the telephone, Millions of men and women have 
never known what it is to be without one. Each day, 
‘each week, each year, they use it freely, casually, as 
a matter of course. 

The telephone has won an important place for 
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10 be without * 


alls up © 


itself in life and living because of service rendered. To 
keep friend in constant touch with friend, to help 
manage a houschold smoothly and efficiently, to give 
larger scope and opportunity to business of every kind, 
to protect loved ones in time of unexpected danger 
+++ this is the task of the telephone, 

It stands ever ready to serve you—to carry your 
voice and your words to any one of millions of other 
telephones in this country or in foreign lands, You 
are in touch with everything and everybody when you 
have a telephone, 
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« « Little Stories of 
PROGRESS—and 


these who make it... 


No. 2 of a SERIES 


PEACE-TIME (GUN 


Shoots Liquid Metal 


HIS little tool thar weighs only three and a half pounds looks 
exactly like a paintsprayer. But it docsn’t spray paint. 


Imagine that in front of you is a massive stcel boiler or a delicate 
picce of lace to be coated or ornamented with metal, You press 
the trigger of this tool and out of the nozzle comes a stream of flam- 
ing metal—bronze, lead, aluminum, gold, silver or almost any other 
commercial metal you choose. One instant the temperature is 5000 
degrees, and the next instant there is a coating of cold, bard metal 
on a surface! 


This tool came from Europe with many defects. American en- 
sgincers, after spending many years of research along the same lines, 
Saw its possibilities and set to work perfecting the tool. Although 
it is still short of perfection, the fact remains that its practical value 
has already been well demonstrated. On one project alonc—the 
great span of the George Washington Bridge over the Hudson 
River, it is estimated that this metal speay-gun saved hundreds of 
thousands of dollars. Now, these same engineers say, it is destined 
to revolutionize a thousand different industrial processes. 


Several years ago the pages of this magazine carried the first re- 
ports of the perfection of this tool, Immediately letters began pour- 
ing in—letters from every conceivable type of business in the coun- 
try. Would it do this, would it do that? How much did it cost, 
‘where could it be bought? 


To many people this revolutionary invention will not seem im- 
portant. But some men will stay up nights figuring out a way to 
make use of it. They are men who are constantly on the look-out 
for new things and new ways of doing things that can be applied 
to their own business. 


Just as thousands of correspondents are constantly sending us news 
reports on science and industry from every corner of the glabe, so 
are other thousands searching the columns of this magazine every 
‘month for news of any and every useful development that they them 
selves can use profitably. 


For ic is here that men alert to the need of keeping abreast of new 
developments in science and industry meet on a common ground, 
Ic is here that they have the news monthly of Progress—where they 
can have faith in the timeliness and authority of the FIRST reports 
of science’s new ways to help them keep ahead of the parade. 
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" There 1s N fe) Substitute 


for SECURITY! 


On this Principle Life Insurance 
was Able to COME THROUGH the 
Depression Years with Flying Colors 


JN,THE management of the trust 
‘which men call Life Insurance, there 
is no place for Chance. Security is the 
only thing that counts .. 

+ « «the Security that comes from the 
conservative, studied selection of in- 
vestments for Life Insurance funds. 

«the Security that comes from die 
renifyingthese investments ... reducing, 
to an absolute minimum the possibil- 
ity of loss. 

« the Security that comes from the 
establishment of ample reserves to take 
care of all contingencies — of war, of 
plague, ot of panic. 

+sthe Security that is based on a 
steady flow of premium and interest 
income, both in good times and bad, 
making it unnecessary to sacrifice in- 
vestments to obtain cash. 

How else could Life Insurance—the 
outstanding industry of the entire de- 
pression era—have ridden out the hur- 
ricane of the last few years? How else 
could Life Insurance have paid (as it 
did pay) three and one-half billions of 
dollars in claims and kindred obliga- 
tions... four and one-half billions of 
dollars in loans and cash values? How 
else could Life Insurance have done 


the almost incredible thing of invest- 
ing for the benefit of policyholders 
‘two billions of dollars in new securities 
during those days of money scarceness? 

In Life Insurance there is wo substitute 
for Security! 


Quite similarly and even more vically 
there is no substitute for Security where 


PROVIDENT MUTUAL 


Lire InsuRANCE COMPANY OF PHILADELPHIA 
Founded 1865 
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YOUR investments are concerned . . . 
where protection to your family is an 
issue... .where funds for your advanced 
age mean something. 

Life Insurance offers these things 
with a degree of certainty which no 
‘other means provides. Life Insurance 
has demonstrated this fact under con- 
ditions which we hope the world 
never confront again, 

at % 

And so Provident Mutual, with a pars 
donable feeling of pride in the fact 
that its own record during the depres- 
sion years was an outstanding one, says 
this to you: Invest through Life Insur- 
ance, Protect your family through Life 
Insurance. Provide for your own retire- 
‘ment through Life Insurance. Naturally, 
‘werecommendthat you do these things 
through Provident Mutual . . . but 
whether through Provident Mutual ot 
some other well-established, conserva 
tively managed company, invest 
through Life Insurance now, It's safe! 
Ie’s sound! It's secuRD! 


Plewe send me a comlimentaty copy of "The 
‘Mos for Your Money. 
rr 
Daw eft 
a 


in 


OurReg 


Maybe We'll Stay Indoors 
When We're Al Air-Conditioned 


‘Tuat item in your November issue about 
the air-conditioned automobile interested me 
particularly. With "air-conditioned homes, 
theaters, office buildings, department stores, 
and now automobiles, it Tooks as though the 
Average individual soon 

will be living in an en= 
tirely” artificial atmos- 
phere, What effect is al 
this incubator living 
going to have on our 
feneral "resistance (0 


distance from the office 
to our car. After many 
Hours of pure air at just the right tempera 
‘won't the sudden change on hot sum- 
amet’ days and’ icy winter nights be a Title 
too much for us?—L. 1), S, Chieago, Tl, 


That Old Gyroscope Is Now 
Asked to Tell the Longitude 


Artes reading the article by WW. A. of 
New York on reuing iattuds with a ry0- 
scope T am wondering why he stopped. with 
ealng latitae, If Ie wit work with Intisode, 
{twill work with longitude, W. W, A. says, 


Vhen a xyroscope is set in motion and ts 
tis puted towtrd same’ satenaty polat 
{nv apace it-tends to remain’ pointed toward 
that spot regardless of the rotation of the 
earth jor the yroscope’s position on the 
farth.” Tf that be true, then why not point 
the axis toward the sun, at which it would 
continue to point day” and night ifthe 
vroscoy ‘2 universal mounting. ‘Then 
By" establishing ‘the zenith ‘above the ship 
with a plumb, one could always tell the re- 
lation'of the sun ta: the established zenith 
‘Then by checking the number of deerees 
between sun's zenith and plumb-tine zenith, 
‘one could know his loneitude.——J. W., Jes 
‘Wave, N.C. 


This Mercury Problem Will 
Give You Some Trying Moments 
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Gunboat Once Propelled by 
Water Forced from the Steen 


‘Your recent attice about a propelleries: 
motorboat, driven by jets of water pumped 
astern, recalls the many” interesting at 
tempts that have been made’ 10. apply jet 
propabion in a'practial way, Few remem 
today that ‘the British Admiralty ace 
tually fitted a 162-fo0t eunboat, the 
twitch, (0 be propelled “solely by pumping 
Water in at the bow and forcing it out at 
the stern. ‘The strange craft performed satis 
factorily in tests, and her method of loco- 
mation” was considered a considerable ad- 
ance Ths AN when adie: 
wheel ships. sill were the rule. The ‘experi 
ment was short-lived beeause of the ach 


and of  coune all rocket-driven machines 
‘ould fall within this clas—C. G'S, Ba- 
ton Rouge, La 


He Had His Moon and 
A Nice Rainbow, Too 


Usoex the caption “Why a Rainbow? Isn't 
ge Moon Enough ?,” L. M.'G, Lewis- 
ton, Pa, asks if anyone has ever seen a rin. 
tow duting a shower on. moonlit night. 
havedeen one." The occasion was 4 summer 
sight about eight of nine 
years ago, My” home 
Tices the northwest. T 
stepped out into the 
and noticed that 
3Miane loud was 
roaching from 1 
‘West, and that in the 
oud there was a faint, 
yet ditinet, are lke 
fhinbow. T’ looked at 
closely wondering 
What it coubl be, and 
then Curned around to he east anv saw 
that the full moon ‘was about am. hour 
high. There was no other explanation ‘but 
that waa Tinhow by toca eae 
‘my family and we watched it for probably 
ten minutes, ‘The. colors were. batey di 
‘een, but the bow or are. was pertet, 
Sind. the whole effect very. weird. So. out 
family “had the ‘kood fortune to enjoy & 
perfectly nice moon, anda faint ghost of 
Srainbow —C. B. K., Bristol, Va. 


This Alert Reader Finds 
Curvature Problem Too Easy 


E. E. S, of Lamar, Neb. has had his sleep 
disturbed " unnecessarily. His problem af 
farth curvature per mile, as he calls it, can 
be solved mentally. The cerebral gymnastics 
are: (1) Divide unity by four thousand and 
then, by two. mentally; result—0.000 

which represents the deared cureature in 
miles. Convert to inches in two steps. (2) 
Multiply 0000125 by ‘S280. This is casest 
done by pointing off three places and divid- 
ing the resulting 5.230 by 8. ‘Result 0.6. (3) 
‘Multiply 0.66 mentally by 12. This is easiest 
done by adding 72 to 0.72. Result 7.92. The 


last figure is the curvature per mile of 
tangent on the earth's surface stated in inches, 
Strictly, it is the offset from a tangent to a 
‘chord, the tangent being ane mile long— 
COR! S, Greensboro, N. C. 


Our Actist Says He's 
Covered with Confusion 


pal ATIEETHTE the ood, ates you have 
ely on photography. Keep it up. T 

remember a number of years ago, be(ore 

radio and ‘television, yes, and eveh autos, 

were in vogue, that’ a 

large part of your 


ae 


magazine ‘was devoted 


lure: of" the "greatest 
hobby, photography, 
Ns certainly ei 
‘own, even throuzh the 
depression. Twenty 

it was my 

A i yes and 


‘na real country. And your 
wearing | lady's apron "with ornamental 
pockets ‘a everything! ‘That ought to be a 
Rood one for your next series of "What 


‘wrong’ with this. picture?” Answay,, "it 


Gocsntt belong out here in Montana —L, Hl 
J—Hetena, Mont 
Model for Gasoline 


Engine Is Requested 


1 stove like to see articles in your maga 
tine describing the building of a miniature 
iway" locomotive, One that can be built 
ithout the use of a lathe, Ako articles on 
how to build a three-inch gasoline engine 
that_will really’ work, Articles on. electrical 
experiments are very interesting. as are alg 
Articles on photography, chemists, and au 
tomobike—W. Le. Chicas, Tl, 


Reflecting on This Teaser 
Might Lead to an Answer 


‘Aneces,I'xm writing an appeal t0 all you 
Rimtcine that” read Palak Setewer 
Realy? 
ot ‘cour, 
Sou all know that the 
Eiocer son eto the 
Son the hotter bes 
fEomes ani you alo 
tow tat betaue the 
toon ‘has no. ames 
ihre the temperate 
nthe, moon very 
ign “So tht proves 


body 
fees 10 the sun the hotter it becomes. Now 
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hhead?—M. K., Los Angeles, Calif. 
That Overworked Magnet 
Gets One Final Jolt 


A mew months ago G. C. asked what 
raintains the energy in a permanent magne! 
Ina recent sue of. Porvtar Science 
Mowry, F. B. K. answers this question 
in’n way’ that is not satisfactory to. me 
Now Ietus explore the phenomena of perma 
ent 

fuity: “In 
lac he taste 
ied "of the. sun’ that 
Udrivestheplanetsaround 

ity instead of the field 

of gravitation, a8 New 

ton thought, “For if 

such ‘were the cause, \ 
the pnts would aks NE 
low the sun in-a fas 

fon of geese following = ND 
thee eader. Now, when 


‘we make a permanent magnet by the we 
5 means that we dis- 


Of an electromagnet, i 


lanet Pluto ts power would be very small 
‘OF 4 similar reason, @ permanent magnet 
produces mote energy than is put, into 
Seve seltevident hata water 'w 
Droduce more energy than it took to. open 
the sluice, ‘The rewon why other elements 
fare not adaptable (o_serve as permanent 
magnets is beeause neither their protons, 
nor electrons remain in a parallel plain when 
Linder the riefluence “of magnetic waves— 
FA. R,, Cleveland, Ohio, 


A Noso Dive in a Plane 
Would Settle This Problem 


T nave a question which might be of 
interest to some of your readers. In school 
T learned that the difference between a fxs 
ind a liquid is that a eas, fils the con- 
tainer i¢ 18 in while a liquid keeps the same 
volume for all containers under equal co 
fltions, sd takes the shape of the co 
taines."A'thought came to te that perhaps 
the force of gravity made liquids, have a 
definite vokume or level, What woul ha 
Wf gravity’ could be neutralized?» Wouh 
Jiguid under such conditions fil its container 
like gas? A tes could be made in a fast 
elevator oF a diving airplane. At the point 
Where acceleration and gravity balance, what 
‘woul happen to some water in a bottle? 

T wonder if some of your readers coukt 
answer my question—B. 8., Sen Cliff, N. ¥. 


Amateur Science Club Is 
In Tune with the Times 


‘You and your readers may be intersted 
{o know that we have 

Jt organized an Ama: 
fear ‘Selence Chid in 
this neighborhood, ‘The 
purpose of the Club 
CON its members in 
aientine research and 
fxperimente At” pre 
ent we are. extlutely 
Sludving rock erptas 
Sand forzatons, We sre 
Tegular readers of Por 
Cie Sciescr Most. 
Ey and feel that other communitics might 
tne interested te formins ‘clube simiar to 
trseVowse Sexence Civ, Soler, Sate 
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That High-Altitude Steam 
Engine Still Leaves Him Cold 


x or New York, backs up a recent 
iz, that’ a steam-driven plane gains in 
ficiency the higher “ase te SPAS 
present convincing evidence. He says “The 
Gihaust inthe new plane's engine leaves 
tlireetly from the bolle” From which I is 
fer that he racans the exhaust leaves di 
rectly from the engine aod i dischanzed 
through the outlet of the combustion cham 
ber to increase the draft through the burnet 


anyone ‘chim that” this system woul! be 
more eficient five miles up, where a good 
Portion of the heat generated is nected to 
Faise the sub-zero “-mperature of the air 


betore it can generste steam, than i at 
sca evel where. the. air a" coroparativdy 
Warm and" aboot twice as much. oxen 
Ivallble for combustion in every. cubic 
foot of air wed?—J. N, F Storr, Conn, 
A Nifty Litite Method for 
Trisecting the Angle 

Ose often hears that the triteetion of the 
angle by: compass and straight edge Is ime 
possible. This is oBly partly true, for any 
Eee miay he trseeted to the bilionth part 
of destee, if compass and straight edge 
fapable of such. precision can be found 
ter since the ancient Greeks. propounded 
the problem, students have bea! attempting 
{ts solution. Many’ methods have been peo 
owed, but’ all of them have. been ether 
rude’ approximations oe complicated con 
Sructiom: ‘The following ‘method as the 
Sidvantace of extreme simplicity and of 
‘being accurate. ‘To. trisect an angle. frst 
draw an are acrom it from side 10 side: 
reverse the iieetion of rotation to the sid 
pint of the arc reverse axain, gine back 
fo the middle of the ball. Continue these 
revert mabing eich pew ate Ball's reat 
SS the one. belore. It 
the rains increased 
With each reveral, the ‘ 
Oscillations soon 
Hraightcn into hoe. | 
The accuracy "with 
which this line triscet= of 
meee bse 


wp the mame ofr \. 


vena made, 
the iuctration bel 
correet to the thou 


By. repeated bisection, an angle mayb 
divided into two, four, eight, oF any" power 
fof two equal parts. Ta this way, il be 
fivided into 1,088,876 equal parts, the tii 
section point willie tightly squeezed between, 
the S40{s2Sth and the 349.5260» maths, 
will he correct to the millionth part of ite 
dre. Tt can be shown that this metho! will 
never give the exact trecetion point, even 
though carried to infiity. Tt therefore docs 
not theoretical solve the Greek problem 
T.A.C, Carpbel, Calif. 


Just a Farewell Shot at 
the * 


c.'C5, Nanticoke, Pa. 
following statement inade by J. HP, Lon- 
don, England: "There is, in any modern 
hook on bicloxy, proof of even more an- 
cient ‘ancestry, namely, evidence inthe 
human embryo of fch descent.” There is 2 
Similarity’ in some of our adult Bumane to 
the fish, the sucker types, who are willing 
to swallow any lore cast “upo the waters. 
For twenty years T have tried to aralyse 
the term “proof” as applied by some scx 
fetists and in thie connection ‘wish to ask 
J. ALP. to. stady, without prejudice, the 

ile and of human superiority 
im the language of science cover 


nc ad ee vee 9p 

Si he tane tone 
wre age gt gu 

Ger ce tis ind the 


fee af quae Brie 0 ols ate 

je must be carefol wilh oUF 
Sroet We are not without x definition, 
‘Dut for an understanding we meditate on the 
Pies, sperm, ile, and inbeaty="6. A 8, 
Costs NM. 


Now Is Thee Anything 
Really New Under the Sun? 


Wars 1 arrived at pare 21 of your 
November sue I looked to sce Ht the Jear- 
date ay Hus ar Tat! Te runs 
se “dk-thaped. paddles you say a" New 
Yorker "han Tavetud = 7 SY 
{or swimmers t0 stp 
{or their ands for 
freasing, thet speed, 
Sore than 200 ‘yea 
aso, when. be was 
Eondon as "8 “youn 
team, enjamin Frank 
iin started Englishmen 
by Switaing down the 
iver Thames aided hy 
ceartly the same kind 
St hand-padden 1 ma 
{Crewing of only few days aco. Tia 
Pow ‘er Mowatt wo. centuries 
Ava matter of fact, Phave 
iomay fie game with vou 
{ora ome time, trying to catch you peating 
Sn old one. This the Sint one n0 far and 
i'want to make the most of itt, ey San 
Franch, Cal 


One Last Word to Solve 
the Mysteries of Light 


Texrinty disagree with JG. and his 
red-hot needles ina beam of light. If this 
Were the ease, we could we the beam at an 
Anule in space’ as well as in direct line. This, 
however, is not the case. Althoush the earth 
shuts off a very small portion of the sun's 
rays it apparently ceases (0 shine at night, 
Light is merely “energy” traveling “through 
space at the rate of 186,000 miles per second. 
When suddenly halted by material substance, 
it is reflected in the form of Tight. “When 
sradually halted, jt both reflects and pene- 
trates (as in water) and the dearee of trast 
parency is measured by the suddenness of the 
Hate gc the team of a searchlight from 


seerwne new | 


feed tats bent 
‘alas heat during the period ofits reietion 
EM. RQ, Los Anstles, Cali 


Thence, the reflecting body 


First in Our Pages and Then 
All the World Has Them 


Tanke Porctan Scurxce: Moxey because 
it ie always full of sound, practical Meas 
I fave the issues almost complete back te 
And including 1025. It 

is interesting to dig out 
the old numbers once 
in'a ‘while and see the 
great number of ideas 
Svocated im them that 
have since become welle 
Known commercial pro 
ducts. Ean 
hhabby so natu 

want) Tots "of 

How abset « yetube 
“Super Het” using the 
new. two-volt. battery tubes? Gi 
country radio bug a treat and see how we like 
iAP HO, Porterville, Oki. 


The MODERN 
ENCYCLOPEDIA 


The Scope Of 20 Big Volumes 
in ONE Handy Book 


tive oo 
overng ts able spy bret, but ev 
Sri inermation pos waste hee, 
‘andy esly read 

Now It Is So Easy To Get 
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Flow Oncrr Sars Microscorves Ficur 


Poison Kood 
and Drugs 


N.A door in one of the Uni 
States Department of Agr 
culture buildings in Washing 


{ton are the words "Micro- 
analytical Laboratory.” The door opens 
into a room where the business of an 
swering the question “What's in it? 
amounts to a highly-developed science. 
It is here that B, J. Howard, micto- 
scopist in charge, and George L, Keen. 
an, microanalyst, together with their 
assistants, tum their powerful lenses 
‘upon hair dyes, nuts, peas, patent 
medicines, tomatoes, beauty prepara- 

‘and the thousands. of other 
that the Food and Drug Ad-~ 
‘ministration inves 

‘One day an in 
ort sent to Washington a sample of 
coffee which he suspected of not be- 
ing pure. It was in the roasted, ground 
form commonly employed in kitchens 
To the microanalytical laboratory went 
the sample, “At moderate magnifica- 
tions, the microscope revealed that, in 
addition to the irregular pieces of 
coffee beans, there were little, rela 
tively uniform pellets about the sam 
color as the coffee. “What's in the pel 
lets?” was the question now before the 
experts in the laboratory, 

‘Some of the particles were separated 
carefully from the legitimate coffe, 
and were moistened and crushed into 
a paste. Using a higher magnification 
the microscope experts discovered that 
the particles were made of coffee chaft 
mixed with rye cereal. The approxi- 
mate quantity was determined. As the rye- 
chaff pellets formed an adulterant, the 
Government, backed ‘by. the  indisput- 
able evidence of the microscope, could 


WALTER E. BuRTON 


take action against the person or com- 
pany who had tried to cheat cofice drink- 
ers by selling inferior stuff. 

‘At another time George P. Larrick, 


chief inspector, brought Howard. and 
Keenan a bottle containing a dark-col- 
fred liguid. Tt was supposed to cure dia- 
beter ifthe sufferer could afford to pay 
$12 a pint for it. Government inspec 
fors were convinced that it was a fake, 
but they had to know just what kind 
of a fake. So Larrick asked “What's 
‘And proceeded to find out. 


u 


Under one of the micro 
scopes went 2 drop of th 
‘medicine. The analyst could 
see nothing that would give 
him a positive answer. So 
he placed some of the liquid 
in a centrifuge and whitled 
it several thousand times 
minute, When he_ stopped 
the machine. he found, in 
the bottom of the contain 
fers, solid material vhat_ had 
been driven. by centrifugal 
force out of suspension in 
the water, He smeared some 
of this sludge on a slide and 
slipped it under the micro- 
Scope. A glance at the parti 
cles he now could see re- 
vealed that they were mi- 
ute pieces of plant tissue 
But what plant? 

‘Answering that question 
was a matter of comparison. 
An essential part of the lab- 
oratory is a many-drawered 
cabinet holding scores of 
bottles containing samples 
of substances likely (0 Be encounter in 
foods and drugs. The microscopist simply 
compared the diabetes-medicine tissue 
‘with samples from his well-stocked cabi- 
niet until he succeeded in matching them, 

In the end, it was found that the “cure” 
consisted essentially of nothing more than 
water containing extract of equisetum— 
ommonly, known "horse tail pant, Of 
course, this concoction, made by. boiling 
the plant in water, was of no use in treat- 
ing diabetes. Backed with this knowledt 
facts that the microscope had made av 
able, the Food and Drug Administration 
could proceed with a campaign against the 
so-called medicine, 

The microanalytical laboratory affords 
many examples of how the microscope, 
an instrument which is revealing new 
wonders to thousands of amateurs, can 
reach its highest degree of usefulness. A 
varied collection of microscopes. each nec- 
cessarily more refined and complicated 
than the average amateur instrument, 

their watchful eyes on the nation’s 
health, They do this by revealing secrets 


‘When enlarged 150 teves, the crystals fo 
aspirin appear as shown ia picture above 


George L Keenan, of the Food and Drog Administration, using « photomicrographie camera 


about the foods and drugs 
offered for sale to the pub- 
lic by the manufacturers. 

‘The present food and drug 
as which iso inadequate 
for’ present-day needs that 
it is expected to be replaced 
soon by anew one. was put 
into effect. in 1906, The 
Food and drug Administr 
tion was created to enforce 
it, and the microanalytical 
laboratory soon became a 
court of last resort in the 
matter of answering scien- 
tific questions. Some years 
ago much of the routine 
work was transferred to 
field stations of the Admi 
istration, located in various 
cities of the United States, 
including those which are 
important seaports, 

Seventy-eight inspectors 
Toro walk res fod ad 
irugs that arc shipped into 
this country from. abroad, 
‘over patent medicines of: 
{evel for sale, over canneries where food 
is prepared—in fact, over all food. drugs, 
ind other articles that come within the 
terest of the Administration, Samples 
are analyzed by highly trained men at 
the field stations, 

Occasionally these stations encounter 
difficulties in their analyses, s0 the speci- 
‘men in question is sent to. Washington 
and, turned over to experts in the well- 
‘equipped laboratories. “Perha 
swer can be found by the chemis 


cine, a poisonous a with 
‘hice “shows” crystals ike. ese 


poison expert, of other scientist, Some- 

6 the only way to find an answer is 
by. intensive use of the microscope, 

‘The microanalyst, according to Keen- 
fan, must be a kind of super-scientist. He 
must know a great deal about chemistry, 
physics, biology, zoology and, of course, 
microscope technique. 

“He must have also a photogeaphic 
i "He has to study 


mind,” Keenan added. 
and learn to recognize hundreds of dru 
plant tissues, insects, and insect par 
Hower pollen, molds. chemical compounds, 
zoe crvstals 1 by ‘comparing an un: 
known substance with a known. material 
‘which may be in a Bottle on the desk 
or in the analyst's mind—that he is able 
to identify the substance. 


+ INVISIBLE CAUSES OF DISEASE AND DEATH FOUND 


2 


POPULAR SCIENCE MONTHLY 


‘tres 
Tools. Compa 
‘he ingredient fo 


But being able to recognize a particular 
drug’ or a food mold is not enough. The 
nalyst must be absolutely certain that he 
is right. The Government, in. prosecuting 
offenders of the food and drug law, often 
ihases its entire ease upon information re- 
eated by the microscope; and more than 
eroanalyst has had to take his 

to court and show the judge 


manipulations under’ the mi- 
croscope sometimes are the only means 
‘of answering questions that may involve 
the safety of scores of persons. A dramat- 
ic fraieake poison mystery affords an 
example 

‘There was a woman who made and sold 
fruit cakes that were popular during the 
holiday season. She disposed of all the 
cakes in a certain batch, with the excep- 
tion of onc, to local customers. The ex- 
ception was obtained by a woman who 
traded a bottle of vanilla for it, 

‘Some time after the last cake of the 
Jot had heen disposed of, one of the eus- 
tomers, not waiting for the arrival of 
Christmas, ate some of the confection, 
and became ill. Food and Drug auth 
ties heard about it, and conchided after a 
hasty investigation that the cakes con- 
tained poison, They did not know what 

ison, and therefore could not trace it 
Immediately to its source and prevent 
further distribution. While the laboratories 
‘were working feverishly on the problem, 
food and drug inspectors were rounding 
up all of the poison cakes. They found 
them—with the exception of the one ob- 
tained by the vanilla seller. 

‘The maker of the cake recalled that 
the woman was going to send the cake 
toa relative in Canada. But no one knew 
the woman's name, nor the name of the 
company for which’ she worked. However, 
bby checking through a newspaper want- 
ad department, her home address was 
found. ‘Then it was discovered that, she 
had left for parts unknown, for the holi- 
days, Eventually her brother was found. 


inet, Let. the government keeps standard 
Tikely ta be encountered 

with thee sam 

ind by the microscope 


and from him was obtained the name of 
the Canadian relative to whom the cake 
had been sent. Canadian authorities were 


‘Meanwhile the microscope mystery 
soles were at work Chemis fa been 
tunable to find enough of the poison to 
identify. So the microscope experts, after 
trying other tests, placed a smal quae 
lity of material from the cake on a micro- 
scope slide, added reagents that are used 
in ‘testing for known poisons, and ex- 
amined the precipitates formed by the 
chemical action. The poison was Fecog- 
bized in this way as an arsenic salt. 
‘Another intensive search was launched, 
this time the quest being for the source 


TT iS aide describes for you the manner in 
hich scientists use the latest aids to research in 
their efforts to discover and ban from the market 
‘audulterated products government inspectors find 


of the poison, After arduous investiga- 
tion, a sack that had contained poison- 
‘ous insect-spray ingredients was found 
in an ash can. Tt formerly had occupied 
a shelf in a room where a barrel of flour, 
used later in making the cakes, was 
stored, No one knows exactly how the 
poison got into the flour, 

‘Canadian officials finally found the cake 
that the vanilla woman had sent, for 3 
ristmas present, seized it, and shi 
ito Washington, wher it arival'on 
Cloke ee, Eas foma to Ye the 
‘worst cake of all—to contain enough poise 

on to kill several people, 
The old gag about. cigars resembli 
ropes has 2 (Continued on page 
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SECOND MIRROR REFLECTS 
YMAGE OF SUN THROUGH 
TENS TO INTERIOR OF 
HUT OR CAVE 


By Robert E. Martin 


N ARMOR plate of invisible gas surrounds 
the earth and protects us against death rays 
from the sun! 

‘That sensational discovery has just been 

announced by Dr, Charles G. Abbot, Secretary of 

itution, at Washington, D. C. 

y miles above the surface of the earth. Dr. Ab- 

bot found, a wall of ozone absorbs the short ultra- 

violet rays which would blind and kill if they reached 

the ground. ‘The beneficial long ultra-violet rays pass 
through without difficult 

‘Although the ozone is diffused throughout the up- 

per reaches of the stratosphere. the total amount is 

0 small it could be compressed into a layer no more 


POSTS OF SCIENCE 


yclones im 


than an eighth of an inch in, thickness, 
‘This layer, less than half as thick as an 
ordinary lead pencil, is all that stands 
between life and death on our pla 

While Dr. Abbot was 
matic announcement, 
Harvard College observatory 
Massachusetts Institute of Technology 
came to the end of a sixty-year trail of 
investigation, They have just solved the 
mystery of the sun's corona. 

‘The source of this streaming, 10,000,- 
00-mile halo, visible around the sun dur= 
ing a total eclipse, has been a riddle ever 
since it was first observed some sixty 
years ago, Many have thought it pro- 
‘duced by a chemical element unknown 
to earth, The Cambridge scientists have 
‘now discovered it is a product of oxygen 
in the outer layers of the sun. 

At the same time, Mount Wilson ob- 
servers, in California, report the smallest 
number of sunspots ina decade, ‘The end 
Of the eleven-year cycle has been reached 
and these atomic cyclones on the sun, 
‘losely linked to our health, weather and 
‘crops, are at their minimum, During the 
next five years, they will steadily increase 
fn number until they reach theie maximum, 

All over the world, American scientists are busy 
watching the sky and secking the answers to a host 
of solar mysteries. Perched on a cone of rock ris- 
ing 8,600 feet above a north African desert, wor 
ing in a cave hollowed from the solid granite of the 
Andes in South America, peering upward from the 
fat summit of Table Mountain in the Mojave Des- 
ert_of southern California, lonely outposts of 
science are spying on the sun. 

‘Already they have established a close connection 
between ickerings of the sun and changes of 
weather on earth. Greater knowledge of the laws 
that link the two is steadily being gained 

More than fifty years ago, ‘Samuel  Pierpont 
Langley, later secretary of the Smithsonian Insti- 
tution, in Washington, D. C., conceived the idea 
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the SUN 


that study of the sun's radiation would point the way toward long 
range weather forecasting. While in charge of the Allegheny Ob- 
Servatory, at Pittsburgh, Pa., he began measuring the intensity of the 
sun's rays. However, he found, this told him little of the actual 
changes in the sun because the transparency of the atmosphere 
‘varies constantly, altering the strength of the rays reaching the 
earth, ‘What was needed, be sav, was an instrument that would en- 
ble him to calculate the variations in intensity of the rays before 
they reached the disturbing layers of atmosphere surrounding the earth, 

‘As a result, he invented his bolometer, an amazingly accurate 
electrical heat’ detector. Tt will record changes in temperature as 
Small as one ten-millionth of a degree Centigrade. When such ine 
Struments are devecting changes in sun heat at several paints on the 
flobe at once. the resulting average virtually eliminates the effect 
Of local atmospheric conditions and shows actual fluctuations in the 
heat given off by the sun. 

Tn 1881 Langley took his bolometer and other delicate instru- 
ments to Mt. Whitney, in the California Sierras. Here, he not only 
Uiscovered new invisible short-wave rays in the solar spectrum but 
also blazed the tral for later calculations in solae rediation 

‘A quarter of a century later, when he had become secretary of the 
Smithsonian Institution, he resumed his efforts at measuring the 
rays of the sun, placing Dr. Charles G. Abbot, present secretary of 
the Institution, in charge of the tests. Curiously enough, what is 
now considered to have been an error proved the most valuable 
covery that had been made up to that time by the experiments. 

Tn March 1903, Dr, Abbot had noted a 
fall'of ten percent in the sun's radiation. 
Examination of weather reports showed a 
nearly simultaneous drop in temperature of 
over two degrees throughout. the North 

‘emperate Zone. In view of later experi~ 
fence, Dr, Abbot say’ this apparent sudden 
decrease in solar radiation may have been 
the result of an error in observation. If 
0, it was a lucky slip, for it strengthened 
his conviction. that the sun's radiation 
Varies. in strength, that these. variations 
have a profound eifect upon the weather, 
and that study of them can be tured to 
man’s advantage in long-range predictions. 

“That strong conviction has been the 
driving force. behind. the Smithsonian's 
‘work during the last thirty years. Tt has 
Sent scientists (Continued on page 90 
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ONE-DOLLAR SHACK TRANSFORMED 
INTO A CHARMING COTTAGE 


‘To smowrsehat can be done in moderniz- 
ing home, worthless shack, bought from 
the government for one dollar, has beet 
transformed at low cost into. charming 
cottage by Washington, D. C., architects 
Sand builders, They rebuilt walls, put on an 
’ Addition, and shortened windows, salvag- 
ing and re-using some of the old materia 
Insulation was applied to walls and roof, 
rover kitchen an plumbing fixtures w 
installed, and the transformation was comn- 
pleted by furnishing the house in Colonial 
Siyle with inexpensive, rebuile furniture 


‘This charming cot 
Tow coat, from am 


WEATHER ROBOT FOR ARCTIC 


Weariten reports from bleak Pranz Josef Land in the Arctic 
where Russia maintains a meteorological observatory, are no lon 
to he transmitted by scientists stationed at this lonely spot, Instead. 

ransmitter, requiring no attendant, will 
tly to national headquarte 
+ instruments. The robot we: 
trated below. isthe invention of Dr. P. Molchanov 
clogist, and isa counterpart of his automatic radio 


‘this old shack, bought from the Government, chat wat 
Thome shown at upper Felt 


HOW TO FLY IS TAUGHT 
WITH AVIATION TOY 


Onscrxacty designed for use by students 
at a flying school, an airplane toy recently 
placed on the market is declared by flyers 
to teach children of grown-ups the princi 

‘of aviation in a fascinating way. Sitting 
fn the floor, the user manipulates a control 
stick and rudder bars, closely’ resembling 
those in a real plane. Thus he moves the 
elevator, rudder, and ailerons of a minia- 
ture airplane and causes it to dive, climb, 
for turn as in actual flight. Instructions show 
the user the correct way to perform these 
and other maneuvers such as the side slip, 
skid, loop, roll, and zoom, explaining the 
occasion ‘when a pilot might need to 
employ them. The plane is furnished in 
Kknocked-down form and is assembled by. 
the user, who thus learns the technique of 
rigging the control surfaces. 


LATEST MODEL HOUSE 
HAS NO PARTITIONS 


Destoxen to give its occupants a feeling 
of airiness and freedom from constraint 
fan ultra-modern style of dwelling named 
the “space house” by Frederick Kiesler, 
its designer, was recently demonstrated 
New York by a non-operating, full-scale 
model, The interior is almost ‘devoid of 
walls and partitions. each room merging 
into the next, To shut off a living room or 
bedchamber from the rest of the house. the 
‘occupant presses an electric button, and a 
hhanging curtain on an overhead track is 
run around the room hy a hidden moter. 
Sound-absorbing draperies keep noise in 
‘one room from entering another. Where 
doorways are used, the doors do not stein 
‘on binges; made of hanging slats and driven 
by a motor, they roll up and down aiter 
the fashion of a roll-top desk. The exterior 
ff the fourteen-room house has a square 
shape and flat roof. Soman Ayer, is sbown here trying Ser band at the aviation toy 
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PORTABLE IRRIGATION USES NO DITCHES 


8 innovation that vanized pipe carry the water without loss 
by evaporation wand it falls on. 
the land like rain as seen above, The sec~ 
bled or detached 
lexible, leakproof joint 
on, shown at the left 


oes away with the 


ging ditches, is be 
in California. The 


acres, Light 


IS NORTH AMERICA MOVING WEST? 


Ane the Old World and the New World over the world, several times 

‘apart? Strong evidence that the a night, are simultaneously 

continents may be shifting their positions shooting their exact longitude 
Is now being tested. Trained observers all 


by the po 
Observatory 
D.C. Both the 


USE SLOW MOTION PICTURES 
TO FIND DEFECT IN MACHINE 


How slow-motion pictures came to the aid of ise 
tressed engineers, when trouble developed in a new 
‘machine of apparently sound design, is shown in a 
case recently reported by a Chicago camera manu 
facturer. Why envelopes jammed in a high-speed 
addressing machine, schedaled soon to be placed on 
the market, was a baffling mystery. The feeding pawl 
‘eas painted white, and movies were made of the 
{ced mechanism in action, as illustrated above. They 
showed that the pawl vibrated from time to time, 
undetected by the eye, and that each time it vibrated 
it failed to feed an envelope. Knowing the trouble, 
4t was easy for the makers to find the source of vibra: 
tion. Alter which the engineers were able, quickly and 
‘permanently, to correct the fault, 
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Spinning 


UMBLING with the sound of a distant freight train, a spoollike tower 
of duralumin as high as an eight-story building spins on its base at 
Burlington, N. J. It represents the first step toward realization of 

fa daring plan, fantastic as a Jules Verne dream, to harness the wind for 
the of generating electric pow 
is plan cals forthe erection of wind.power station comprising twenty 
such whirling rotors, each ninety feet high, The rotors will be mounted 
fon flat cars, coupled in an endless chain on a circular track more than 
half a mile in diameter, and spun in a breeze by electric or mechanical 
Just as a spinning baseball experiences a sideward pull that gives 
GieReurving fight. so the rotors, also tending to move sideways, act lke 

Dy Sails and propel the whole train'of cars around the track. Meanwhile a 

Ho on each car, Reared to the wheels, generates electricity and feeds 


Russell F. Hardy, ehief engineer of the rotor project, reads 
‘ne of the dials that show the thrust of the revolving fotoe- 
‘Ae cigne Julius D. Madaras, inventor, inapecting the motor 
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Ilustration shows 
Complete rotae power 
plant with whieh to 
ermess the wind and 


OWMETS PRODUCE ELECTRIC 
CURRENT FROM WIND 


it into power Since it takes only six to eight percent of 
the total power generated to spin the rotors, according to the 
inventor's estimate, the excess would provide’ large supply of 
cheap electricity, 

Visionary as the scheme appeared when it was proposed two 
years ago by Julius D. Madaras, Detroit, Mich., engineer 
(P.8.M., Jan, "32, p. 37), it received the backing of’ six of the 
country’s leading public utility companies. To test it further, 
‘a full-sized rotor was recently completed. at Burlington, at 2 
cost of $140,000, and scientists and journalists were invited the 
other day to withess its first public demonstration. 

Largest piece of revolving machinery in the world, the giant 
rolor is whirled smoothly” at_ speeds up to. 200 revolutions a 
minute by an. electric motor base. ‘Through bearings at 
the bottom of its supporting framework, its weight rests upon a 
massive concrete foundation, to which’it is anchored by four 
heavy bars of springy steel, that permit it to move a few hun- 
dredihs of an inch in any cirection. Gages attached to the bars 
reveal the tractive force, or drawbar pull, developed when the 
rotor is spun in the wind. During a test run, four men, in an 
underground chamber beneath t 
rotor, read, the dials every. fifteen 
feconids at the sound of & gong signal. 

Tn tests $0 far made, the builder 
report, the rotor has surpassed their 
‘expectations, Tt strains at its moor- 
ings with more than ten tons’ force, 
indicating that on tracks it, would 
develop more than its rated 1,000 
kilowatts of electric power—enough 
to. light 25,000 forty-watt incan- 
descent bulbs. In view of the suc- 
cess of the rotor's trials, its inventor 
plans to begin construction of a com- 
plete wind power plant within a year. 


fotor, shows the stationary 
ler Iramewort upon whieh 
‘ator revolver. At left 
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TEST VISIBILITY OF ROAD SIGNS 


To compare the relative visibility of 
different ¢ id styles of high: 
signs, federal officials at Washingtos 
D. C., recently put in use an u 
testing device. An ob 

within as 

which he 
outsid 
a pair of ally opera 
sliding shutters was then placed 
before his eyes, When the shut 
ters were rapidly opened and 
closed, by remote control fro 


driver might get fi 
ng automob 
‘of black on a 
Tow background, the ti 
showed, could be read 
most quickly; while 
ing three-quarter 
hatte 
prove 
hight 


bh while the other ‘remains In 
1. The frame may. be made rigid 
chains ot the rent 


ELECTRIC EYE GIVES 
WIND DIRECTION 


Usiy an electric eye t 
Lion of a weather vane 

‘a wind direction indic 
tional type has been 

Dorp, N.Y. in 

cular slit of 
the same shalt as the vane, 

les light to pass frm a Limp bulb 
electric eve as the vane 

swings. The corresponding ‘NEW SPOTTING SCOPE 
increase or decrease in elec~ [AIDS MARKSMAN’S AIM 


tric current generated by 
the photo-clectric cell is ine Esrrciaty designed for use in small- 
terpreted directly in terms bore shooting, to enable marksmen to see 
of wind direction on the where their shots hit the target, 
dial of an electric meter. In spotting telescope of medium price, has 
the photograph above, the been placed on the market by a leading 
inventor is showing where American optical firm. The telescope has 
the spiral disk, which he is interchangeable eyepieces, giving a range 
between twelve and a half and thirty-six 


hol ‘mounted in the 
machine, Powers.It can be used indoors or outdoors, 
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TIMER SPLITS SECOND 
INTO 3,600 INTERVALS 


So vast that it ean split a single wave or 

fof alternating current, of which there 
yy each second, inte sixty separate 
parts, a high-speed timer developed by. 
Westinghouse engineers is suitable for any 
task from measuring how quickly a relay 
closes to determining the time a driver 
takes to apply his brakes after seeing a 
stop signal, A disk bearing numbers from, 
one {0 sity, representing, siatiethe of 
tycle, is rotated before a window, and one 


number is momentarily lighted by a neon, 
Jamp connected to the object under test. 
BEAD CORD 
‘THAT HOLDS 

Ixspmuep by a list 


of needed inventions 
in Poputar Screxce 
‘Moxratty, which in- 
‘luded an’ unbreak- 
able bead cord, an 
Atlanta, Ga,, invent- 
or claims to have 
produced one. With- 
inthe cordisa strong, 
silk spring that holds 
the cord together 
when thebraided cov- 
ering frays through, 
preserving the beads 
in proper order for 
restringing, 


STARS MOVE IN CRYSTAL GLOBE 


Facts of astronomy are easi 
learned with the aid of a transpar 
cent globe devised by Otto J. Russ- 
ert, of Hoboken, N. J. The sun and 
the planets are represented by fi 
tures near the center of the glo 
while stars are indicated on its ci 
cumference by star-shaped figures 
and dots showing their positions 
in the constellations, By turning a 
thumb nut at one comer of the 
‘base, the planets are made to move 
around the sun in their proper oF- 
bits at their correct relative pace. 
The device also will show what 
stars and planets will be visible 
from any selected location at any 
time of the year. The magnitude 
of the stars is clearly indicated by 
their size and color, 


JANUARY, 1934 


SIGNAL LIGHTS HELP HOIST GIRDERS 


Ax evectarc signal system for hoisting 
‘operations on a building under construc 

mn, devised by Ralph Maxwell, New 
‘York ironworker, is said to eliminate acci- 
dents due to misunderstood hand or bell 
signals. The signal man stands at a point 
of vantage, and gives instructions to the 
engineer of the hoisting crane by moving 
the handles of a control box hung from his 
shoulders. Buttons on the ends of the han- 
dles provide additional means of signaling. 
An electric cable leads from the box to a 


ei 


Ry meving handles of the 
Eiseer'who sect Code lights flaah in the panel 


panel in front of the engineer, where col- 
ored lights flash up in a pre-arranged code 
and tell him what to do, A gong sounds 
automatically before each new signal ap- 
pears. When the signal man releases 1 
handles, they spring back to neutral pos 
tion and the lights on the board go out, 
signaling “stop.” The accompanying pho- 
tographs show the new signal system in 
‘use during the construction of a New York 
skyscraper, where it is reported to have 
proved a valuable aid. 


NEW LAMP 
BURNS DIM 
OR BRIGHT 


Tuner different 
degrees of illumina- 
tion, bright, medium, 
and dim, are obtained 
at the touch of a 
switch with a new 
lamp bulb developed 
by General Electric 
engineers. An extra 
contact in its base, 
supplementing the two conventional ones, 
enables its two filaments to be bumed 
singly or in combination. Designed espe- 
cially for use in stores, the bulb saves cur- 
rent when the rush hours of shopping have 
passed and less light is needed, Photo 
above shows contact that dims the light, 
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IRLINES kept on 


BY VIGILANT GROUND 


PERATORS of airtransport lines have 
learned that what an airliner does in the air 
depends on what has been done to it in the 


hangar, 
So, after every trip. each plane is examined from 
ig gear to Wing tips by experienced and keen- 
ved inspectors. They report even the slightest 
‘and before the ship leaves the hangar for 
+ flight each of these faults must be corrected 
ly: maintenance mechanics licensed by the Aero- 
‘cs Branch of the Department of Commerce, 
Maintenance is not a spectacular branch of ait- 
we operation, so it doesn't attract the air-traveling 
attention, But it is one of the most vital 
rs. in the safe operation of an air-transportation 
line. Efficient maintenance is costly, but finding and 
correcting possible causes of trouble before the 
¢ has a chance to develop pays big dividends 
afety and in public confidence 
During the first six months of this year, 23 
wets traveled in the ships of the thirt 
‘an air-transport companies that operated 
scheduled passenger services. Of them, 
235,042 completed journeys that averaged 
527 miles without experiencing even a mi« 
nor accident, Or the ninety-seven passen- 
ers aboard the twenty-one planes 1 
were in accidents, two were killed. A total 
of over 76,500,000, passenger miles were 
Over 38,000,000 passenger miles flown for 
h passenger fatality—a new safe-travel record 
for the 
But air travelers are coming to regard safety as a 
matter of course. Few of them still regard flying as 
an adventure. They think of it as a way of getting 


from somewhere to somewhere in the shortest poss 
who, 


Me time, The Atlanta-bound business mi 
stretches out in his Pullman berth aboard an 
liner at Newark Airport at 9:30 in the evening, 
looking for fying thrills, What he is paying for 

safe, comfortable, and uneventful journey, a good 
izht’s sleep. and an on-time arrival in the ‘Georgia 
city early the next morning. 

That be nearly always gets what he pays for is 
due, as much as to anything else, to the never- 
ceasing vigilance and care of the ‘seldom-seen_in- 
spectors and maintenance crews, 

Recently T received permission from Eastern Air 
Transport—an air line whose ships in the last five 
years have flown 18,000,000 miles on schedule and 

ave carried 210,000 passengers—to spend a night 
n its hangar at Newark Airport and see just what 
happens to a passenger plane between flights. The 
photos illustrating this article were made during 
actual operations on a plane that had just finished 
its run, 

A big, black-bodied, orange-winged Condor pas- 
senger ship taxied across the food-lighted landing 
field and came 
Redl-capped porters were ready with steps 
cabin door was opened, and a dozen passengers got 
out and walked toward the bus that was waiting to 
take them to New York. 

After them came the pilot and co-pilot, looking 
as fresh as if they were starting instead of finishing 
their day’s work, A mechanic astride a small tractor 
appeared, coupled on to the Candor's tail, and with 
the biz plane in tow, chuseed into the hangar. 


‘At the end of 


dition’ of. the plane. 
‘The "inspector ends 
the: report and thes 


Little things 
the caretutest 


ding gear teunion 
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Schedule 


CREWS 


By 
Arthur Grahame 


Inthe control cabin 


Jn the despatcher’s office, the pilot was just finish- 
{ng filling in a report form, which he handed across 
the counter to the waiting chief inspector, Reading 
the report, the inspector asked questions, to whick 
the pilot replied with brief explanations. ‘The right 
landing gear brake wasn't working just right, he sai 
fand it seemed to him that the air in the tires was 
just a litle low. That, he admitted with a grin, was 
all the grief he had to report. The inspector nodded, 
‘and the pilot went out. 

‘These meetings between inspectors and pilots at 
the end of fights play an important part in the busi- 
ness of keeping the air liners fying. Talks between 
‘men who speak the language of the air supplement 
the written reports, and sometimes avert dangerous 

standings. 

‘Out in the chilly, brightly lighted hangar mechan- 
{cs were busily at 'work on four of the big black- 
and-orange passenger planes. Just outside, motors 

‘as inspectors tested the engines of the ship 1 
hhad watched come in 

‘A good-natured maintenance crew chief took time 
off to tell me something about his job of keeping 
the ships fit and ready to meet and overcome the 
hazards of the air. 

“It's always watching for the little things, and 
always catching them before they have a chance to 

that keeps down the grief in this game,” he 
Here's a good example of the sort of little 
thing that T mean.” 

He turned over an inspection card hanging from 
the lower wing of one of the ships, and showed me a 
notation penciled on its back. 


‘Now,” went on the crew chief, “that’s a mighty 
little thing, screwa quarter inch fonger than should 
hhave, been’ used in that particular place. It isn’t 
even 'a repair job, because no damage has been done. 
But if that long screw hadn't been noticed, it might 
eventually have rubbed a hole in that oil tink. That 
might bave made a forced landing necessary. And 
the forced landing might have resulted in a bad 
accident. 

‘The other work ordered on this ship is along the 
same lines, ‘Repair right rear clamp on exhaust 
stack.’ The stack would get loose if that little job 
weren't attended to. “Tighten bolt in upper trunion 
fright landing gear.’ Two minutes work. “Check 
air in tires.’ ‘Those sixteen-inch balloons are the 
biggest tires that ever have been made, and they 
sure ride nice and easy when they have in them the 
thirty-five pounds of air they need. 


with whieh 
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“That reminds me that we had a little 
excitement the other day. when a pilot 
radioed in that one of his tires was fat. 
He must have got a puncture just as he 
took off. No one around here ever had 
seen a ship make a landing on a flat tire, 
50 we didn't know what vas likely to 
hhappen. I loaded a half dozen men and 
a jack into a truck, and went over to the 
Tanding field just before he was due 

fe came in over the field. put his 


with all the 
passengers didn’t even feel a bump. As 
foo a5 the ship stopped rolling we got 2 
jack under her, and had the flat tire off 
And another one on almost as soon as the 
people in the cabin realized that anything 
‘out of the ordinary had happened. 
“That experience taught us that land~ 
ing on a flat tire doesn’t mean a call for 
‘an ambulance. Everyone in this business 
always is learning something from ex- 
perience. ‘That's one of the reasons why 
settings safer all the time, 
Jong time ago, when I had just 
‘graduated to an airplane hangar from an 
automobile factory, experience taught me 
fa lesson that I've never forgotten, That 
son was never, under any’ circurastanc- 
¢, 0 leave a job on a ship unfinished. 


work on a mail plane. 
just twisted a nut on a b 

jth my fingers, and was 
about, to put in a cotter pin 
and tighten the nut with my 
fend wrench, when the boss 
called me. T'stuck the wrench 
{in my hip. pocket, and went 
into his office. 

“He kept me there for over 
fan hour talking about some 
‘work, and when T got out in 
the hangar again it was long 
past, quitting time. So, never 
thinking about the nut I had- 
nt tightened, T put on my 
coat and went home. 

“The next morning, when 
T picked up my trousers, the 
tnd, wrench fell out of the 
pocket. ‘The instant it hit 
the floor, I remembered about 
that untightened nut. Tt was 
4 vitally important mut, and 
T knew that if it had come 
off while the ship was in the 
air, there probably was a 
washed-out plane and a dead 
pilot somewhere along the 


Fry 


route between New York and Washing- 
ton, And that it was my fault! 

“T hurried down to the hangar and 
telephoned to 2 fellow I knew at the 
Washington field, "Sure, he said, the ship 
Ihad got there ail right. 

“As soon as 1 could say_anything. T 
asked him to go out and fix that nut, 
‘And right then and there T made a rule 
for myself that I've never broken— 
never, under any’ circumstances. 10 leave 
a job on a ship unfinished. If Td started 
doing something ona plane, and the presi- 
dent of the company called me, Td clean 
up that job before I left it—even if 1 got 
fired for doing it!” 

‘Outside, the roar of the Condor’s three 
‘motors had ceased. and the chugsing tract- 


feet and that there were four 
like it already in the hangar. 

Inspectors and mainte- 
‘nance mechanics, flash lamps 
slung around their necks, 
went systematically to work 
‘on the liner, Gasoline, il, 
and water were checked.” The 
water pumps were greased. 


Engine mounts were inspected with mi- 
hnute care, a magnifying glass. being 
brought ino use when one of the inspee+ 
tors detected something that looked like, 
but wasn't, a etack Men climbed over 
the ship carefully examining the wings, 
and the hines, and surfaces of the con: 
trols 

“The retractible tanding gear fittings, 
the wheels, the brakes and he tires were 
inspected. " Newly charged batteries were 
installed—ail batteries are recharged after 
cach fight. Starters and generators were 
checked. ‘Spark plugs, magneto. points, 
primers, and the ignition wires were in- 
pected. All the 3 ts were check- 
ed. In the control cabin, every instru 
ment was checked, and the radio set care 
fully tested, The duralumin propellers 


were looked! aver with care, 

Each of the more than ‘thirty’ items 
Aisted on the inspection form is signed for 
by the inspector who checks it. When 
there is additional work to be done, the 
inspector makes a note of it, and’ the 
mechanic who does the job signs for it 
when it is completed. 

So when the pilot takes over the ship 


for its next flight, he has a right to feel 
confident that itis airworthy” in. every 
ect 
‘Aithowgh (Continwil ow 
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New Letevision System 


ADOPTS UNIQUE METHODS 
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window that is part of a mechanical et 
valve, Meanwhile a device resembling a 
dynamic loudspeaker actuated by incom 
ing radio impulses, subjects the window to 
fuctuating pressure, When the window is 


erating, the new television 
Syatem designed by New York inventor 


ESIGNED to throw images on 
a large screen. a television re 
ceiver based on new principles. 

is being developed by William H. Peck. 

w York inventor and former U.S 

Navy optical expert. In each of the 
features common to all television receiv= 
rs, lamp to provide illumination, means, 
for varying the brightness of the 
hheam rapidly in response to ri- 
dio impulses from the transmit- 
ting studio, and an optical sys 
tem to swing the beam back and 
forth across the screen to build 
up imaves, the new set utilizes 
novel methods, 

A standard auto-headlamp 
bulb is substituted for the neon 
tube of the usual television out- 
fit in order to produce sizable 
black-and-white images, instead 
of small pinkish ones that must 
be magnified. The light of the 
headlamp bulb is augmented by 
a special reflector 

Since the headlight bull can- 
not flicker with extreme rapidity 
as a neon tube does, its beam 
passed through a transparent 
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jorted by pressure, a bright spot ap= 
pears on the screen, ‘When the pressure 
4s relaxed, the screen is darkened. 

This is accomplished through the cur- 
ious property of certain substances, such 
as glass and gelatin, of twisting a’ sheaf 
‘of polarized, or fattened, light waves 
‘when distorted by pressure, Probably thi 

is the first time an inventor has 
harnessed, for popular use, this 
obscure liharatory phenomenon, 

To direct the light beam back 
and forth across the screen of 
the receiver, scanning its surface, 
Peck employs a mirror-studded 

whirled by an electric mo- 
tor. ‘The mirrors are smoothly 
cast, semicircular segments of 
thas, silvered on the base, and 
mounted in a circle in such a 
way that the points of reflection 
are arranged in a spiral pattern, 

"This results in such high optic 
‘al efficiency. according to. the 
inventor, that the new television 
receiver will throw so. brilliant 
fn image on its screen that the 
pictures may be watched in a 

luminated room. 
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RADIO TYPEWRITER USES MICRO WAVES 


‘Tyrewarrse by radio, on the newly exploited ultra- 
short waves, is a new method of communication heralded 
by apparatus already being developed by a New York 
firm. By this means, a stenographer at the central office 
of 2 large industrial concern could transmit: messages 
simultaneously to other parts of the plant or to branch 
plants in distant cities, ‘Thus copies of business docu- 
‘ments are instantly available wherever desired, Other ap- 
plications are foreseen; for example, a reporter sitting at 
the transmitting typewriter could write on ten or more 
typewriters situated at distant points; while a state or 

city police headquarters could similarly communicate with 

police outposts or cruising radio cars, 


BULLET FROM EACH GUN 
SOLD TO GO TO POLICE 


FIncenwuntiNe every revolver was re- 


cently suggested by Dr. William B. Ray- 
ton before a meeting of the American 
Prison Association, According to his plan, 
‘bullet would be fired through every 
volver after manufacture and filed 


the police. Bullets in murder cases, which 
hhad been fired from unknown guns, could 
bbe compared by ballistics experts to these 


test bullets, thus tracing them back to 
the guns which figured in the crime, 


ONE-WHEEL TRAILER STEERS WITH CAR 


Riprxc on a single wheel, that is steered 
in unison with the front ‘wheels of the 
car to which it ig attached, at 
vised by a Los Angeles, Calif 
permits a driver to back or 


at will, 


without thought of the load behind. The trailer 
couples to the automobile’s rear bumper, 
tie-rods connect its wheel to the car's steering 
‘mechanism. It is easily attached to any type of 
machine and can be readily disconnected, 


nitsing machine at upper Left, that 
Teoperates at ay 


‘The single wheel on this trailer connects directly with the stering gear of the car 
so'that turning the steering wheel guides the taller in backing or tstaing the ato 
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INK PUMP IS PART 
OF BOTTLE CAP 


Frutiya a drawing pen or an 
artist's brush is simpliied by a 
hatented automatic bottle cap that 
pumps ink out of the bottle into 
3 tiny reservoir, where it is trans- 
{erred to the pen or brush. Excess 
ink drains ‘back into the bottle. 
The operation of filling requires 
but a second or two, and is per 
formed by pressing a plunger on 
the cap. In addition to simplifying 
the filling process, the pump saves 
ink by preventing evaporation and 
spilling and also, there is. less 
chance for the pen to gum up. 
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Sm models of paper, that sal like real 
vessels, are the invention of L. P. Hall, Jr 
Morristown, N. J., engineer, who has ap" 
plied for a patent on his method of con- 
struction. ‘The material used is a stand- 
ard grade of heavy jute paper, or tag 
board, which is die-cut in the’ desired 
shapes. These are supplied in kits for 
home model makers, who assemble the 
parts with glue, The hull is treated with 
Waterproofing solution, applied with a 


LIPSTICK AND WATCH 
COMBINED IN ONE 


Watcit and lipstick are combined in 
fan unusual piece of craftwork produced 
by a Hollywood, Calif,, jeweler. Each 
time the user of this two-ln-one accessory 
reaches for her make-up, as she pre- 
pares to keep an appointment, the hands 
fon the diminutive dial remind her how 
many minutes she has at her disposal 
Originally created as an accessory for 
use in a movie product 

wateh is claimed by its d 
useful addition to any handbag, 
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brush on each side. When complete! 


‘waterproofing material, Its pay 


ike 


Ulsappear, and its characteristics of buoyance prob 
ably resemble those of a real boat more than those 

Because of its lightness, 
the model shows great speed in the water, 
ical model requires from six to eight hours to build 


of any other model type. 


ls are also waterproofed by ap- 
plying a thin coating of the same solution with a 

assembled, 
the model ship presents an extremely light and 
rigid construction, due to the stiffening effect of the 


‘qualities 


‘A typ: 


TOOL AIDS WOODWORK IN HOME SHOP 


Decorative woodworking that has 
hitherto been beyond the reach of the 
average home-workshop enthusiast is 
made possible by a new electric router 
and shaper, recently placed on the mar- 
ket. With its aid, the amateur crafts- 
man finds it easy to embellish his hand 
work with delicate inlays, beading, vein- 
ing, and dovetail or mortise-and-tenon 
joints, as well as to perform thousands 
of other woodworking operations. An 
interchangeable power unit makes pos- 


sible the purchase of cither a hand router, 
bench router, or bench shaper, and the later 
addition of the other units. ‘The shaper 
hhas a patented tilting motor unit holder 
that not only makes possible the use of 
small-diameter cutters for molding cuts 
but also makes possible the cutting of 
almost any contour with a limited num- 
ber of cutters. With only four cutters 
it is estimated that 600 different moldings 
can be made. The drive from the 110- 
volt, universal electric motor is direct. 
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Increase Liner’s 


Srmercitse a transatlantic Hiner to 
make it forty feet longer is an unusual 
engineering operation in progress at Ham- 
‘burg, Germany, where the steamship Ham- 
durg is being’ enlarged to provide addi- 
tional passenger and cargo space. » Three 
other vessels of the line are soon to be al- 
tered similarly, ‘To do this, the ship is 
placed in dry dock, where its bow is cut 
away. A longer bow is then electrically 
welded in its place. | Joining the two 
parts involves remodeling the bulkheads, 


Length by Stretching 


GREASE FOR CAR DOOR NOW 
COMES IN STICK FORM. 


For curing sticky automobile doors and 
jueaking hoods a new lubricant. in handy 
stick form has been placed on the market. 
The stick is forced from its metal case by 
thumb pressure at the bottom and is. simply 
rubbed against aftting to lubricate i. Ace 
cording (0 the maker, the lubricant is stainless 
and will not soil clothes with which it comes in 
contact. A. smaller-sized stick, resembling a 
cerayon, is also available for home us, 


LOUDSPEAKER IN TRUCK 
WARNS OF CAR BEHIND 


For pnivers of heavy trucks with noisy 
loads, who sometimes are unintentional 
road hogs because of inability to hear the 
honking of a car behind, a French iavent- 
cor has designed a loudspeaker telephone 

stem, A transmitter at the rear of the 
{ruck picks up the sound of an oncoming 
cae's Horn, and wires convey it to a loud 
Speaker beside the driver. Hearing the 
ils “of horn at his ae. the drive GUARDS ON MOTOR BIKE 

wows there is a car in back of him ani b 
pulls over to the side of the road. ESOTECTRIDENSILEGS 


To protect a motorcyclist’s legs from 
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RARE PHOTOS SHOW 
How Mirage Paints 
Images on Sky 


tural Phenomenon Recorded 
by Camera on Hungarian Pl. 


High above the horizon line, which is mene 
i th he ‘obuervers 
‘ee a landscape apparently resting em al 


EMARKABLE photographs of mi- 
rages, believed virtually the first of 
their kind ever made, have just 

been obtained by an enterprising photog- 

rapher at the town of Debreczen, some 
distance east. of Budapest, Hungary. The 
views, of which three of the most striking 

‘are reproduced on this page, may prove 

‘of considerable scientific valuc in studying Throws int dhe shy by deflected ray of tight. the images in the 

one of the strangest of nature's phe-  PI&tEre were aes the 

homena. Few places in the world are 

better suited to the observation of mirages than this Hun- 

arian lowland, an almost level plain rimmed by higher 

land. Strange’ apparitions appear above the horizon as 
the sun breaks through a morning mist. Greatly’ magni- 
fied, church steeples and houses of faraway villages ap- 
peat in the sky high above the horizon. Even distant 

‘carriages and railroad trains, normally invisible, come into 

‘view as fantastic specters. Sometimes the visions appear 

half submerged by water, as in a flood. ‘The explanation 

of these strange images is to be found in the fact that 
layers of hot and cold air, having different refracting or 
light-bending powers, may’ deflect rays of light reaching 

an observer from a distant, object and give a false im- 

pression of its distance and size. The 


ticular effect 
produced depends on the special atmospheric conditions 

illustrated inthe two accompanying diagrams. In Zs 
some cases the air layers act like a telescope lens and 


enlarge as well as elevate distant objects. Both of these 
very remarkable mirage-creating conditions are clearly 

lained, in the two illustrations that are reproduced 
at the right. 


APPARENT 
POSITION 
oF BUILDING 


REAL 
position 
or punoINa 


ri 


Many miles away, this train was seen rushing slong, leaving 2 trail of smoke against the sky. In reality it was far below the horizon 
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Source of Cosmic Radio Waves 


Mystearovs radio signals that reach 
the earth from the Milky Way are being 
‘d by Dr, K, G. Jansky, Bell 
¢ Laboratories engineer, with tbe 


ago, they have been identified as of 14.6 
meters wave length, and can be picked 
up in a suitable receiver as a cosmic hiss 
which was recently carried by land wires 
to an audience in the American Museum 
of Natural History in New York. ‘The 
direction from which they come has been 
investigated with the aerial, which is ro- 


J 


FLASH-LIGHT POINTER 

FOR USE OF LECTURER 

To at lecturers in drawing attention 
to figures on a blackboard, 2 flash-light 
pointer has been devised by Westinghouse 
engineers. A bulb at its tip is, supplied 
‘with current from a battery within the 
hollow steel pole, and is illuminated by 
pressing a. switch in the handle. ‘The 
flash-light is said to help focus the eyes 
fon a particular point. 
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Milky Way, 


This 


gests that under these circumstances the 
maximum strength of these waves would 
seem to come from the center of gravity 
Of the galaxy itself. However, the actual 
cause of the waves remains 3 mystery, 
It is this mystery that is to. be investi 
gated with the aid of new instruments, 


With these it is hoped to establish defi- 
nitely whether the waves travel direct 
from the stars to the earth, of are genet- 
ated near the earth's atmosphere by bom 
bardments of cosmic energy 


NEW STREAMLINED CAR HAS FRONT DRIVE 


Costpuerety streamlined, a new tear- 

car, demonstrated in Chicago, is re- 
red capable of ninety miles an hour, 
in test Funs at a mile a minute, the nor- 


mal tendency to swerve on passing large 
trucks because of the vacuum produced, 
‘was declared absent, The motor, at rear, 
drives the car through the front’ axle, 


‘ully streamlined, chi frontrive car is ssid to Bit a sine 


foo 


le an hour speed 
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LOW-PRESSURE PNEUMATIC TIRES 
DESIGNED FOR FARM TRACTORS 


Destcsen especially to meet 
the requirements of the fam, 
low-pressure, paeumatie tires 
for tractors "have recently 
been introduced, A tractor fit- 
ted with these tires can opet= 
te not only in the field but 
also on the raid, around the 
harms on iny of 
the buildings, ‘The spe- 
cial rubber’ compound 
Used is designed to re~ 
Si abrasion, cuts, and 
Snags incident to’ field 
work, Weights. are pro- 
Vided to be added to the 
‘wheels for service where 
heavy loads eause a tend- 
ency to slip. The. tubes 
have offset valves insert~ 
cd through the rim’s side, 


WORLD WAR MINE HALTS SALVAGE WORK 


Exvorrs to recover $10, 


(000,000 in gold from the 


‘ed abruptly. the other day 
by one of the oddest of 
marine accidents. Inter- 
rupted by heavy seas, sal- 
vagers were about 10 re 
descend to the conical cais- 
son in which they were 
clearing sand fr 
derelict (PS.M., Oct. 
p. 16), when a mysterious 
‘explosion rocked their rig. 
The cone was hauled_up 
and found torn apart, Sus» 


picions of sabotage by a 
disgruntled former em- 
ployee o by rival treasure 
yunters vanished when an 


cca aves 
Seed iat deihing 
mine, dating “fromthe 
Woria War had colided 
with the cone and explod- 
NEW GAGE MEASURES — Si jantponcd forthe Sl. ays tears we ie iso i te a 


BULGE OF AUTO TIRES vase work until spring ‘was ripped open by the explosion of « World Wat bomb 
Mrasunrsc the bulge of an automobile AUTOMATIC TYPEWRITER COPIES LETTER. 


tire, instead of the pounds’ pressure of 
air it contains, is a new guide to tire in- 
Mlation introduced by a bulge gage just 
placed on the market, The makers con- 
tend that jt is the actual amount of de- 
flection of a tire under its load that de- 
lines its tife and its easy-riding qua 
ies, and that this bulge should be et 
for all the tires on the ear, while the 
pressure may properly vary according to 
the load on each wheel, Used like a pair 
of calipers, as shown in the illustrations 
above, the new gage is pre-set for a stand- 
ard deflection and serves as a ready check 


AS MAXY as 100 copies 
of a form letter, indistin- 
xeuishable from an indivi 
val letter, are turned out 


first typed on an applian 
at left in photo, that pro: 
‘duces a master roll like 
that of a player piano. 
This roll is fed into the 
automatic typewriter, at 
Tight in photo, which’ op- 
‘erates by electricity, The 
typist, has only to insert 
the address and salutation, 
‘The machine does the rest. 


while the tires are being inflated. A stand- 
ard bulge line is indicated on the gage and 

is this mark that guides vou in check- 
ing the bulge of the tires, the first meas- 
urement being taken at the height of the 
wheel's hub, 
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Near a gies’ acad- 
ay, a motariet got 
Siiaetiressd 


Wie of hi car 


Queer’ Uhings that happen 
to people in AUTOMOBILES 


EAVING a thin trail of aso- 
with a leding fol tank 
th a 
rolled down the main street 
of a Massachusetts village. A few mo- 
‘ments after it had passed, a smoker fi 
A cigarette stub into the street. It touc 
off the infammable tral, Fire raced along 
it, caught up with the car, ignited the fu 
‘ih Caklemia not leg ag Bipeay 
in California, not long ago, a highway 
expanded with the heat. and bisled a, mo- 
torist, machine and all, into the ditch, 
Under the sun's rays, the material had 
buckled at one of the tar-filled cracks, 
‘wrenching the car out of control, 

For three days in succession, a Wis- 
consin motorist had trouble with his en- 
kine. He was staying at a summer camp, 
driving in to work each morning, On all 
three days, the cause of the trouble was 
the same: Squirrels had hidden acorns in 
Manus ey by dn te, 

its, day by day, strange, unexpected, 
almost incredible experiences befall Amer- 
‘can motorists. Insurance company files, 
police blotters, and service station reconis 
fre crammed with chronicles of weird ac- 


ts, 

‘A frightened jackrabbit jumps through 
the windshield of a tourist's car in Kansas. 
A runaway airplane hurdles a hedge and 
lands upside down on 2 parked machine in 


2 


the highways of North America. There 
are eight cars for every mile of road in 
the United States. Billions of miles are 


covered annually speeds. So any- 
Scenes 


To the list of astonishing things that do 
happen, every state in. the Union makes 
its ‘contribution. Consider half a dozen 
such recent reports! 

Georgia. Almost in the shadow of the 
Stone Mountain Memorial, a wagon car- 
tying three men and pulled by two horses, 
was struck by 2 speeding auto, When the 
dost settled, one of the horses was siting 
in the wagon, one of the men was perched 
‘on the back of the other horse, another of 
the men had been thrown through the side 
of a house and a huckle, flying from the 
‘broken harness, had struck a bystander 
and knocked him down a thirty-foot em- 
onkment. Even then, the excitement 
wasn't over. A spectator, running to help, 
tripped over a root and’ broke two ribs! 

Arizona. During a heavy wind-storm at 
Phoenix, F. L. Lepur was afraid his new 
sedan would be damaged. “He steered into 
the protection of the lee side of a build- 


ing under construction, Hardly had he 
shut ff the engine when down mined 

of bricks, ‘They smashed in 
the roof, hood and fenders of the car, 
‘causing the only damage done by the storm 


reparing to make a left 

of Platteville, J 
from the peeing sachion Suck 
fear, a speeding machine struc 
it and broke his arm, 

New York. Just as he passed! a girl’ 
academy, near Norfolk, Harold Green felt 
Ne machine bump aléng on a at ire 
Climbing ous, he bent down to examine 
the wheel when a ziping arrow took @ 
hank gu of bis cr, I came from a neat 

archery range where the girls were 
Sontag tt targets. 

Florida, Accidentally leaving her car in 
gear, Mrs, Lucille MeGirt got out to crank 
the ‘motor, ‘The car started, her dress 
caught in the crank, and the machine, 


BULL 
DEFIES 
AN AUTO 


AL sight of a bull, x motoriet stopped but 
‘he bell buted the machine back Aiteen feet 
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Birds, Animals, and Stray 

Bullets Play Parts in the 
Thousands of Freak Wrecks 

That Occur on Our Roads 


‘crashing through a wall, carried her into 
1a doctor's office, 

Mlinols, When C, Miles MacDonald 
backed his car out of his Evanston garage 
and headed down the street, he was 
startled by bloodcurdling cries coming 
from in front of the dashboard. Jamming 
‘on his brakes, he leaped out to investigate, 

he lifted’ the hood, out shot a 
eat which had’ been in 


qt 
slowed down and |. The bull snort- 
ced, pawed the ind . butt 

the auto ind elo 
could chare again, the astonished mor. 


ist wheeled his car around and stepped on 
the accelerator. 

Another curious crash, caused, by a 
twenty-pound snapping turtle, sent three 
cars to the garage for repairs at Pittsfield, 
‘Mass., not long ago. 

B. Maddocks was returning 
from a fishing trip with the turtle tied up 
fn the back of his car. On. the outskirts 
of the city, it worked itself free, crept 
‘over into the front seat, opened its beak 
‘and snapped at the driver's leg. With a 
‘yelp of pain, Maddocks tried to pry the 
turtle loose and in so doing lost control 
of the machine and struck two other cars. 

Even more ‘was Henry 
ett, of Phoenix, Ariz,, when two battling 
‘owls gave him the scare of his life. Shortly 
after dusk, he was trying out his new 
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Jn 1930, Sith was making, peed 
trial over’ the hard-packed stretch at 
“Ninety Mile Beach.” His low-slung 
racer was burning up the sand at 148 miles, 
fn hour when it struck seven seabirds, 
Feathers flew over the windshield. One 
struck Smith in the face with an impact 
‘which nearly blinded him and it was only 
ty hair's breadth that he avoid afta 
ta 
‘A few minutes after eleven o'clock, one 
srt moming, 2 Miser farmer and 
fe were along a highwa; 
near Odessa on thelr way 10 town, Sud 
denly, the car careened across the road, 
sidewiped another machine, and piled up 
in the ditch, A blinding, stinging cloud of 
bees, swieling madly after their queen, 
Fad entered the open cat and swarmed ot 
the face of the driver! Naturally, he lost 
‘control of the machine, 
‘A second curious accident in which bees 
layed a part occured near Tulare Calif, 
colliiog machines were en gly 
damaged and no one was hurt, Yet trafic 
‘long the highway was tied up completely 
for a whole afternoon, During the test of 
the day, traffic officers were busy warning, 
motorists to detour until sundown when 
the angry insects returned to their hives 
eS Ger 
tt ‘stung 
a bee was. the first. that occurred 10 
‘Thomas Pendergast when he felt a sharp 
gin in is now ag he drove down a sret 
Brooklyn, N.Y. Then his nose began 
to bleed and would not stop, At a hospital, 
4 doctor ‘was examining his nose when 
Pendergast coughed up a bullet. Its force 
practically spent, the lead had entered his 
frase and had been breathed back into his 


luced a fan 
i ile race with 
bandit car. After the pursuing officer had 
fired a shot (Continued on pace 100, 
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How Astronomers Find 


eto find distances, See photon at bottom of page 


Star Distances 
Wis 3S¥ its from the cath, d ]) d S 1 Z Cc S 


‘you naturally wonder how as: 

tronomers are able to measure 
accurately such a distance across 
empty spice—more than ine and 3 half 
times the mileage round the earth at the 
equator, 

‘Your wonder about the process of meas- 
ent grows, when you learn that the 
earest of the fixed stars, Alpha Centauri, 

'25,600,000,000,000 niles away, of 
5,000 times the distance of the éarth 

the sun! 

‘et the method astronomers use to 
measure these tremendous distances is 
really” simple illustrated by 
Imerely pening and closing the eyes al- 
ternately 


window over my 
7 fond the curtain cord, a house 
cron the set, ‘When close my let 

ye, the curtain cord apparently hangs to in Belpre Saccrgna oan 
the eft of certain pomt. When T open ecivety, fromthe carts Sight tough solo stn ian 
the left eye and close the right, the cont the oer and 
seems to jump across to the right side of 

the same’ point, ‘This apparent. change in 
the position of an object when viewed 


arr re. 
Looking ut of tn window wih the lat pe coed 


am curtain cord will appear asin the picture 
ight. With right eye closed cord jampa to the 
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from 9 diferent standpein. is called 

If T get up from my desk chair, move 
back a few feet into the room and try the 
experiment over again, there isan impor- 
tant change in what happens. Alternately 
Opening and closing my eyes then causes 
the cord to move only about half the dise 
tance it did before 

“The farther I move back from the win- 
dow, the smaller the distance the cord 
seems to move across the background 
When ope one eye at a time. 

his simple experiment gives the prin- 
ciple astronomers use in determining. the 
distances af the moon, sun and sats. Let 
us see how itis applied practically in find 
ing the distance of the’ moon, 

Tagine a man of such huge size that 
his head is as large as the earth. ‘Then 
think of his two eyes as two observatories 
One of the observatories is located at Ber- 
lin, Germany; the other at Cape Town, 
South Africa.’ Also, imagine the tassel of 
the shade cord to be replaced by the moon, 
and the view out your window replaced 
by the fixed star groups 

‘Let. us. suppose that when the giant 
closes his Cape Town eye he sees the moon 
At the souih of the group of stars called 
the Pleiades, When his Berlin eye is closed 
the moon will apparently jump to the 
north of this star group. 

‘The angular distance between the two 
places where the moon seems to be when 
Viewed simultaneously by observatories at 
Berlin and Cape Town is used as one angle 
‘of a triangle, Two sides of the triangle are 
the lines of ‘sight from the observatories 
to the moon, The thied side i the line that 
Joins the two observatories, running 
Straight through the curving earth. 

This short side of the triangle is of 
course Known accurately, and the three 
ingles of the triangle are’also known. By 
using a simple rule of t 
tronomers. then find it easy to calculate 
the to missing sides ofthe triangle, which 
of course gives the moon's distance from 
the two observatories, 

‘We have not merely imagined this ease 

the to observatories, for the British 
Government established the Royal Observ- 
story at Cape Town primarily for the 
purpose of finding the moon's distance in 
‘ollaboration with the Berlin observatory. 

Observations of parallax made from two 
points, oF eyes, in different parts of the 
arth, do very well for measuring the dis- 
tance of a comparatively near object like 
the moon, but they’ would not do in_cal- 
culating the distance of the nearest fixed 
star! For this purpose the two eyes must 


pare 
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Measure the Moon 


You Can 


tapes. A‘simple prublem tn pror 


Measuring Height of Moow Mountains 
To find the 


teeatures the distance from the line between the ight 


be placed just as far apart as posible 

How far apart can our two standpoints 
be placed? ‘The longest posite distance 
that we ean put between two observations 
of a sare poution is obviously, the en- 
te width of ur earth's orbit around the 
sun, Several months mst of course lapse 
between them. This distance, about 186 
(000,000 mile, is accordingly used by as- 
tronomers asthe short side of the rangle 
when measuring the parallax of fixed star. 

TK would seem that every star in the uni 


ust show a large shift of 
p when the eyes. viewing 
it alternately were 186,000,000 
miles apart, but some stars are 
so infinitely remote that they 
show no shift that can be meas 
tured, Even Alpha Centauri, the 
nearest fixed star, shifts less than 

i thirty-six hundredth of a de- 
agree, while the earth moves from 
‘one Side of its orbit to the other, 
If you could see a mere pin point of light 
eleven miles away, and viewed it alter- 
nately with right and left eyes, the differ- 
fence in its apparent direction would be 
just the parallax of Alpha Centauri, This 
isives an idea of the accuracy needed to 
measure the distance of even the nearest 
fixed star, 

‘An experiment you will have fun trying 


ables you actually to measure the 
moon's diameter, ‘The only apparatus 
needed isa (Continued e 97) 


‘This diagram, drawn 


sways concave to the su 
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New Methods for 


Care of Dogs 


Upset Old Vdeas 


\ Pt EVEN pointer puppies dashed from their kennel 

\ at the crack of rile shot. They rubbed their 

Settle hte on hey ace Meus the 

Fen cowl igh ete Hac py vce 
eee ees 

‘They had reached the high-school stage of their 
see Taka 
‘these unusual sounds. Whip and rifle meant to them 
Sits fret at ee ee cet 
‘becoming gunshy, 

Many unlovely traits develop in dogs simply because 
of the master’s carelessness. Gunshyness is a case in 
igh feeaneihe 

stay DOwT ort cls hyo { 
CLIP, YOUR DOG ind dogs. These traits depend gatiely pPoa_ environ 
vicious; the oak of the paceieed dog always has a 
black roof; you cannot wash a puppy in safety during 
female for all time, $ ideas! 

A few simple precautions will enable you to raise 
healthy and happy dogs and enjoy them to their ripe old 
Se cn a ae Cae Sa 

Mentally every dog is very much what you make him. 
If brought up from puppyhood in an unchanging house- 

‘The earlier you and your dog come to an understand- 
come to you with no objectionable habits or vices to be 
habit than to cure him of an old one, 
aoe eae ma ve neal lee an bow 
reared from ‘ahve ‘Don't kill your dog with kind- 

‘Before the litter arrives, feed the expectant mother 
normally, say, one good meal in the evening consisting 
of raw round steak or hamburger mixed in equal parts 
food, give her that. A small meal will meet the morn- 
‘ing’s requirements, 


Inthe pleture above 
fe 


Close-up, above, shows 
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She probably will refuse food during the sage in the food ves effective, 
last day and wil make her own bed. Do if one of several puppies sufers 
not offer help in this, but provide her with malnutrition, take him ave from 
the necessary materials and let her go the others.’ He usually will need 
ahead with her own plans, Get a box or vitamines, the absence of which in 
a large cardboard carton and cut a liberal his feed has been weakening his bone 
‘opening in one side three inches from the structure. It may be that calcium: 
Bett. This willbe low enough Co pet-posphate wil il the oid. In addition humans requ a certain amount of fre 


mit her to go and come, y igh {to his meat diet, feed him plenty of raw dom. Even granting that puppies are 
Sach (9 Seven the poopie oes sen er ein caer Pex ees seman payee aad asia, 
Ing away. pared charcoal in the mi their environment and the care and ki 
inc bevetl shots of wewspaper inthe getion, Some ealbories say «Hide teas Wis Which you tear tien deere 
box. She will tear these up to suit her- sugar added to the food will Le o0- thee disposition at maturity. Don't keep 
self, Do not, under any circumstances, quer, oF prevent, rickets. {hem cooped up in a kennel on the 
place blankets or old clothing at her dis Dogs of all ‘ages need exercise and Permit them to sce people early, 


Ba ceiba ome euy cel sates, slow ol leeg sel wate ood Shoo. ise thea got on tla see fr es 
the folds or into an arm or pocket and consist of one-half roughage and one-half in the family automobile, As a rule, only 
suffocate. After birth, remove the torn raw meat. Always remember that the those kept eternally chained have vile dise 
papers ad place new ones in the box. dog is @ camiverou. animal and must postions 
Tey wil. not be torn agin, hhave meat. He will digest fish, cegs, and rive an animal wholly of his liberty 
‘you have a yard where the prospec- meat in their entirety. The roughage may and he may develop fears and phobias 
tive mother wil ply, do not permit her consist of vegetables, bran, toast, oF some that, wil bring heartaches to you later, 


to dig a hole under the house or garage. of the prepared wheat products. He learns early to associate ideas. ‘This 
Despite any other preparations, she would These, of course, provide for his is especially true of sounds. Pointers and 
be sure to have her litter there. al life. ‘There is another side which I setters particularly should. be broken to 

Nothing more, will be required during shall call the psychological, for dogs, like their alloted misions while young. "No 
the first four or five weeks, ex- dog. should itted to run 


mi 
‘is cnc dng toma we ino ad arte the Ben Srlve 
Sarat canes Month, if sou expect him to be 
cool ta summer and warm jowed with perfect manners ani 
Ewin alee ie acy Sender mouth In fact, tang 
for the field should begin'at seven 
months of age. 

‘No bad habit can be cured 
adding to the animal's woe, ms 
merely becomes terror st 
Fuined_ forall future. good. 
Imig add that whipping a alae 
take unless you catch the animal 
directly in the wrongful act and 
apply “the punishment immedi- 
ately. If you defer the punish- 
‘ment, he will be confused as to its 
meaning and probably become 
afraid to perform any natural acts 
fn your presence. 

‘Many playful antics, cute in a 
puppy, become bad habits in ma- 
turity. If you permit a pup to 
bark 


ent the case of erick oF 
spaniel puppies. Custom de 
frees that, these, anda. few 
other breeds, shail have abbre~ 
Viated tails.” When they are 
three or four days old you may 
cut. theit tails. Use. sharp, 
Sterilized. scissors. paying no 
‘tention 40, joint the s0- 
called necessity of tying to pre- 
vent bleeding. Contrary’ to 
general belief, this is a pain- 
fess operation’ and little or no 
blood will flow. Cut, and do 
nothing more, 

‘The mother will wean her 
brood when they are about five 
‘weeks old. ‘Then you should 
ive them a dict of raw, 
Scraped beef mixed with bran, 
A week later some mild vermi- 
fuge wil be helpful. For this 
purpose, a little garlic or 
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New Federal Serviceto End 


IVE million dollars has 
just been set aside by the 
S. Government to. be 


used in fighting sil erosion. 

Under the Public Works  Administra- 
tion, the Department of Interior has or- 
ganized a new bureau, called the Soil Ero- 
sion Service, At its head is H, H. Ben- 
nett, one of the world's leading authori- 
ties "on_ agricultural erosion. ‘Throughout 
the nation, it will demonstrate methods of 
stopping soil washing which, 

‘mated, costs American farmers $ 
000 a Year. 

Experts of the new service, working in 
many farming districts, will teach all of 
the old and new soil-saving methods that 

rove to be of value when tested under 
local conditions. But experience gained 
during his twenty-five years of work as a 
soil expert in the service of the Depart- 
‘ment of Agriculture has convinced Ben- 
nett that strip cropping, an agricultural 
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‘method that has been used by the pros: 
perous Pennsylvania Dutch farmers for 
many generations, is the most generally 
‘useful of anti-erosion methods. 

‘The soil of the Missouri valley is the 
best corn-growing soil in the world. But 


each year much of it is washed away. 
Some’ of 


silts up streams and makes 
jon slow and expensive. The 
feat is solved, flows with the flood 
poi. and even- 
to sea, All of it is 


tog for corm owing 
Sales ed sh capri hi 


region. They picked out two farmers who: 
planted their com on slopes that averaged 
ight per cent. Of one farmer they asked 
nothing but permission to install a meas- 
turing device. They asked the other farm- 
cto plant his ficlds in alternating strips 
of corn and alfalfa 

At the end of a year the soil experts’ 
‘measuring devices told them that the 


farmer who had used the usual method of 
planting his corn had lost nine tons of 
soil an acre from his fields 

The farmer, who had adopted sti 
cropping, had lost only one pound of soll 

‘Three-quarters of our farm land is so 
sloping that. its topsoil may be washed 
away by rains heavy enotigh to cause 
‘water to flow freely over the fields. 

It is estimated that there are in the 
United States about. $00,000,000 acres of 
land suitable for cultivation. Already our 
farmers have permitted the destruction 
‘f 35,000,000 acres of good erop land, In 
the last fifty years more than’ 100,000,- 
(000 of the 350,000,000 acres of Ind now 

jon have lost all or most of 
topsoil. At least 160,000,000 addi- 
tional acres have been damaged more of 
less seriously by erosion. Last year 3,- 
Sor ms al er ead ot 
of fields and pastures, Under normal price 
conditions, this would have caused a oss 
‘of $500,000,000 to the farmers who own 
the land 

Standing on the brink of  200-foot 


‘2 vivid idea of what soil erosion can do 
and mean, 

‘At first. view, this sand-sided gash 
seemed just another freak of nature, But 
actually it is the result of a farmer's ig- 
norance of effective means of combating 
sil erosion, 

Fifty years ago, old-timers told me, that 
sully was not there, The fertile fields of 
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Destruction of Our Farms 


re ingpeeing ft Below, 


prosperous farmer, stretched where it 
now cuts deep into the earth, In one of 
those fields, over what now is the center 
of the gully, stood a bam. 

Naturally, when it rained hard, water 
ran off the roof of this bara, Then, of 
course, it ran down hill across the sloping 
fields, As it went, it took some of the top- 
soil with it, and soon cut a modest chan- 
nl for itself, 

‘Knowing that it is the nature of water 
to run down hill, the farmer took no 
measures to stop it, Ina year the little 
channel became a deep ditch. In another 
ar the ditch ew to a sllow gully 

ich heavy rain made it deeper and wider. 
Lite side gullies began to feed it water 
and soil in rainy weather, In a few years 
the gully cut through the topsoil and into 
the underpin sand 5 

ch year now it grew muck a 
and much wider One'wet day, the barn 
crashed into it, Still the gully’ grew. A 
tenant house followed the barn. A school- 
hhouse followed the tenant house. Finally, 
the family graveyard was, engulfed: By 
that time all of the topsoil of the fields 
had been washed into the hungry gully. 
‘The farm had become a barren waste, and 
the once-prosperous farmer fad been 
forced to make a new. start elsewhere. 

‘Many other gullies, with similar hist 
ies, have been at their work in the same 
district. Tn less than half a century. 7 
00 actes of the best farming land in 
Stewart County have been destroyed. 

In Muskingum County. Ohio, there is 
another tragic example of what’ soil ero- 
sion can do—the eighty-acre Redding 
Farm, once the most fertile in the county. 
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iarapping 8 Wisconsin farm 


Its owner found com growing. profitable, 
so he grew corn. Gullies began to cut into 
his fields, but he went on growing cor. 
‘Now there is exactly one acre of the farm 
fon which it is possible to grow anything. 
The other seventy-nine acres are an ero- 
sig OWE We sued the 

rip cropping would have sa 

farms of Stewart County, Georgia. It 
would have saved the Redding Farm, and 
several thousands like it, It would have 
Ee Bonne eh land that 
we been ying in a 
Sige South Carelion coat 

Fay land from which all the topsoil 
hhas been washed away is hopelessly lost 
for profitable crop growing. Of course, 
even subsoil, if you will work over it 
hard enough, will grow something. In 
fact, tens of thousands of our farmers 


‘This soll-caving Davisculivator, used 
to turn the earth i shallow holes ad 
2 revert the wasting aveay of the 
Fertile Yop layers: help save our fart 


are subsoil farmers. But it is a losing 
inkrupt farming on bankrupt 

‘The work of Soil Erosion Service is not 
the rehabilitation of fields that have been 
ruined by soil washing, The efforts of the 
new. service will, be concentrated on 
teaching farmers how to guard the rich 


now are 


To do this, large-scale experiments and 
demonstrations will be made, with the co- 
‘operation of local land owners, in ten ma- 
jor agricultural districts, 

The soil-conservation methods used and 
taught will vary with the conditions of 
soil, average slope, and climate. In the fer~ 
tile hills of Wisconsin, strip cropping will 


‘be used on (Continued on page 98) 
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Portable Kit 


for your 
MICROSCOPE 


PORTABLE kit that holds your 
microscope, various bottles, in- 
struments, illuminator, microtome, 


specimen boxes, and slides will en- 
able you to take your hobby with you 
wherever you go. You can use the kit 
‘on your desk, workbench, or the kitchen 
table; and it affords @ convenient place 
to store your equipment when not in use. 
Being ‘designed to hold a full-sized 
microscope and accessories, the kit is 
somewhat larger than would be neces- 
sary if the small microscope seen in the 
photographs were to be used with it 
exclusively, Also, the size was deter 
somewhat by the dimensions of the lab- 
ratory table to which it is an accessory. 
‘There is nothing difficult about making 
the outer case because in reality it is a 
lain box with a removable door in front. 
it can be made of whatever wood is 
available. If the parts are carefully 
squared, the joints well fitted, and glue 
is used as well as nails and screws, the 
case will be both strong and neat. When 


a small circular saw is 
available, however, the 
‘ase canbe made with 
rabbeted joints as 
shown in. the accom- 
panying illustrations. In 
the original model, five- 
ply-maple veneer pancl- 
tng Sern, thick was 
fected for the outer 
case, and ein, thick 
hree-ply Veneer for 
the drawer case. White 
in, thick was used for all parts of 


If solid wood is used for the outer case, 
it should be J-in, thick, 


Min, thick vencer 
the end piece 9) 


sneling is used. make 
in. by 14-in. and cut 


Cc. 
Walling 


‘Sd ready for 
the surprise 


fg seoant of ei= 
‘Best thar can be eat. 


ns a special drawer In which the sides are placed 


be 9Vécin, by 17Yé-in.. and should be rab= 
heted along both of ibe longer edges, on 
the inside surfaces. ‘The back and front 
are 135¢-in, by 17¥4-in, so as to fit in the 
rabbets. ‘The edges of the front board 
should be dressed so that it will slip in 
easily but snugly; the back, however, 
should fit, reasonably tight. Fasten the 
fends, top, bottom, and back together with 
slue ‘and brads or slender round-headed 
‘our brass box 
the lower four cor 
in front form pockets into w 
lower corners of the front board can b 

held by a has 


made as a separate unit—that is, Tike a 
tox with top, bottom, two ends, and the 
necessary partitions, and inseried after 
it has been assembled. The author, how. 
ever. built the drawer case right into the 
Tiger ease. as shown 

‘The drawers are made to fit the open- 
ings in the drawer ease. The fronts, how 
ver, are alittle langer than those’ open- 
ings because they overbang the edges of 
the drawer case. None of the drawer 
fronts, however, projects at the top in 
the plan given. 

‘Same of the drawers have inside parti 
tions. The upper lefthand drawer. for 
test iubes has three strips running from 
front to back. The specimen boxes used 
in another drawer are empty safety-match 
boxes. At the rear are {wo compartments 
for. miscellancous “objects. The lower 
drawer for instruments has three partic 
tions, variously, spaced, running across 
from’ side to side. In’ constructing. the 
slide drawer, the slots in the sidepieces 
‘aan be made easily on a circular saw or in 
Smiter box having some kind of spacing 
Arrangement. The grooves are spaced on 
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Blueprint 
Now Ready 


To assist you in building the portable 

Kit for your microscope described in the 

accompanying article, POPULAR 

SCIENCE MONTHLY has. prepared 

Blueprint No. 220 which will be sent to 

your address on receipt of 25 cents. 
Sce the coupon on page 84. 


%$— 
ite ot 
== z 
= oe 
t 


‘Above, working diagram of microscope Hit. At left, ita drawers with partitions in place 


3/16-in, centers, The upper right-hand 
drawer is for miscellancous supplies and 
has ‘no partitions. If desired, two addi- 
tional slide drawers canbe ‘substituted 
for it, In the portion of the case not 
occupied by the drawers are various 
clamps and other fittings. The « 

holder, fastened to the side of the box 
near the microscope, consists of a strip 
Of wood having a row of holes. It is best 
to construct this holder so that the holes 
have closed bottoms, and to line them 
with some soft material such as felt. The 
‘exact design of all claraps will depend on 


the transformer, and use a low-voltage 
focusing-type flashlight bulb instead of 
the No. 40. 

‘You will find that a spring clamp, simi= 
Jar to those employed on clip. boar 
mounted on the inside of the front piece 
near the top and directly in front of the 
drawers, will be handy for holding notes, 
The front board thus becomes a con- 
venient drawing board, 

‘The outside of the kit can be finished 
{in any- conventional manner, and the inside 
surfaces left in their natural state, A set 
‘of furniture slides on the bottom of the 
it bax is an improvement. 


the equipment ise 

"The illuminator illustrated consists of 
a belbringing transformer equipped with 
4 flashlight reflector and a No. 40 6-volt 
radio dial light. If you are traveling 
where there is no 110-volt electric supply, 
you can substitute a dry-cell battery for 


The cost of the kit illustrated. includ 
ing bottles, specimen boxes, and_clany 
was about four dollars, more than hi 
‘of which was for the maple veneer pane 

This means that the kit can be built 
for as much or 


A Treat for the Amateurs 


EEZERY, amateur mien il einer 

‘ited im the ardce om page IT. dnd nest 

month there "will be ansther sartce in the fase 
‘inating verits on the we tf the microcipe 


IN BLIND FLYING REDUCED BY INSTRUMENTS 


Left, movable 


YING in fog is made safer by a new ra- 

direction finder for planes not traveling 
established airways, and by an improved 
‘visual indicator for receiving radio beacon sig- 
nals on regular lanes. When the direction finder, 
‘revolving loop motinted on the wing, has been 
trained on a broadcasting station, a dial, con- 
nected to the plane's radio set, shows constant- 
ly whether the pilot is on course. The other in- 


‘At left tn the new vinual indleator that ine 
{ferpeets the dots and. dashes of the radio 


aie aes ee ersseris 
tates Snack 
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Suction Dredge Mines Gold Beneath Water 


A cou dredge that 
will bore its own way to 
deposits of the precious 
metal buried underwater, 
and then bring the pay 
dirt to the surface by 
suction, is the aim of 
Bert 0, Godfrey, Brook- 


lyn, N.Y. inventor, (P 
‘31, p.’37). 
Hie “has just designed 


such an “apparatus to 
‘work on the principle of 
1 easing table atomizer, 
Its business end is a suc- 
tion nozzle at the bottom 
of a double-walled. pipe, 
Which is lowered from a 
barge or truck, To bring 
‘up gold, water is pumpei 
down ‘ta the nozzle 
through the outer sec- 
tion of pipe, Curving 
walls discharge the jet 
back upward through the 
central pipe with such 
force that it travels all 
the way to the top, 
Moreover, 0 powerful a 
suction is created at an, 
orifice in the bottom of 
the nozale that gold-bearing sand and even 
solid nuggets, Godfrey says, will be car- 
ried along with the stream so that. they 
can be recovered. If the suction orifice 
becomes clogged by a ruck or other for- 
eign object, it is merely necessary to shut 
off a discharge valve at the upper end. 
‘This reverses the flow of water Which, ise 


which the new a 


the nozzle, blows it, clear, 
ischarge valve may then be 
closed to resume recovery of gold. The 
same procedure is followed to dig 3 hole 
with the device, since the hydraulic jet 
rapidly eats its way into a soft bottom. 

antities of lead. shot were raised from 
the bottom of the harbor of Seattle 


DYE TESTS ATHLETE'S CONDITION 


Measvinso an athlete's blood cite 
culation during exercise fsa recent feat 
Of German biologists. Operating a bie 
yclelike machine, the subject of the 
testis injected in the arm with 2 small 
uantty of a harmless, fluorescent dye 
from a hypodermic needle. The time 
required for the dye to become visible 
in his lips, under strong artificial High, is 
measured with a stop watch An adjust- 
abi ake anes the flr ree in 
aling, so that the effects of ‘liflerent 
Mgrs of ‘eertion upon the rate of ci 
‘ulation are an accurate index to the sul 
jects physical condition 


2 


Wash,, in tests of his device, the inventor 
reports: and he declares that he also as 
successfully raised gold nuggets, of which 
the bought $200 worth especially for the 
test, with a twenty-foot Inboratory model 
Of his suction pipe. These successes sug- 
es thatthe device wil prove of conse 
fable practical value 


ELECTRIC HEATER 
THAWS OUT PIPES 


Strrante for thawing a frozen water 
bine or for keeping the radiator of a 
ar from freezing in a cold garage, a 
new electric pipe heater consists of a 
heating element embedded in a flexible 
collar of thin copper, It is readily 
Grawn tight on a pipe and fastened as 
shown above, without the use of tools, 
while the atiached electric cord may 
be plugged into any outlet. The de~ 
vice immersed in a glass of cold water 
will, its manufacturer says, quickly 
Hiring it to the boiling point 
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FAMOUS ABBEY GETS MILK BATH 


Hisroxrc Westminster Abbey, famed British sanctu- 
ary, in which many of England's great men famed in 
literature, art, and statesmanship, are buried, recently 
received & milk bath. Busy workmen applied gallon 
afier gallon of skimmed milk to its massive arches, 
pillars, and even its statues. The unique treatment. 
recommended by architectural experts, was intended 
not only to clean the stonework but to aid in presery- 
ing it. The results will be watched with care, although 
it is said five years must elapse before the value of 
the treatment is apparent, 


BLOWTORCH FIGHTS FOREST FIRE 


By rime odd expedient of fighting fire with blow- 
torches, forest rangers are limiting the ravages in 
timber lands. The portable outfit, shown in action be~ 
low, has been tried out successfully at Carson, Wash, 
‘a8. means of starting a backfire. Gasoline carried in 
f@ tank on the forester’s back feeds the hand torch, 
‘which speedily ignites stumps and brush, while cleared 
areas check the resulting blaze, With the trees in its 
‘path destroyed, the fire is quickly controlled. 


TWO HULLS ON NEW RACING SAILBOAT 


New styles in sailing craft are set by the racing catamaran 
Amaryllis, latest creation of Nat Herreshoff, whose yachts 
have often victoriously defended the America’s Cup. ‘The 
veieran Boot builder declares his new design ‘offers etra- 
ordinary speed in a sailboat, while it makes an upset almost, 
impossible. Its type is virtually without precedent, mainly 
because its fundamental principles have not hitherto, been 
fully understood. The boat has two pontoon-like hulls of 
thirty-three-foot length, joined by cross members that ter~ 
minate in ball-and-socket joints, giving the hulls some lat 


a crew of six. Each hull has a centerboard and rudder, and 
the two rudders are rigged to swing simultaneously with a 


single tiller. The sail area totals 900 square feet. Should 
boats of the new type prove popular, the builder foresees 
races that will provide new thrills, 
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NEW PIPE-LINE JOINT PREVENTS LEAKS 


Leaxs in high-pressure lines carrying 
steam, oil, gas, water, oF 

be prevented by the use of a new type of 
connection for sections of pipe. 
of providing a single seat, the new union 
has two serrated ends, 

soft, that form four distinct. seats 
unions may be attached and disconnected 
repeatedly without spoilin 

viding economy in m: 


CIGARETTE PACKAGE IS 
OPENED BY THIS HOLDER 


Seavisc the dual purpose of opening a 
pack of cigarettes and holding the pack 
iter it is opened, a handy appliance for 
smokers has just been placed on the mar- 
eet “When the pack it slid endsise into 
the holder a sharp 

knife edge severs a 
strip of the wrap: 
Pings ‘on. the’ top. 
When a release but- 
{on is subsequently 
pressed, a hinged 
Section springs up 
as illustrated at 
right, lifting the 
wrappings and ex- 
posing. the cia 
fetes: When closed 
itaffords them ae- 
‘quate protection. 


“ 


photograph atte 


shown dismantled to reveal the serrated 
edge, to which the pencil is pointing. 


EMERGENCY WAR TANKS MADE 
OF STANDARD ARMY TRUCKS 


Tientsin, China, have added to the safety of Americans in that 
country. With no tanks or armored cars immediately available in 
China, the men obtained two standard trucks and armored them 

five-sixteenths-inch steel. Combat turrets, fitted with three 
machine guns apiece, were added, and a fourth machine gun was 
‘mounted in each cab. Loopholes'for the guns are concealed by a 
camoullage of imitation loopholes. 


‘lng up tbe back of 
tn ber 


PNEUMATIC BOOTS LET 
WEARER WALK ON AIR 


f are said to 


WALKING on air becomes a fact with 
the invention of pneumatic boot 
ly exhibited in England 
wearer's comfort, the 
provided with elastic air 
are inflated through tubes that exiend up 
the back of the boots, as shown in the 
cutaway model above, ‘using an ordinary 
bieycle pump, 


hard and one 
The 


he seats. pro~ 
jenance. In the 
‘one of the unions is 


PORTABLE CUTTING TOOL HAS MANY USES 


Weronxc only 


metal cutting tool just introduced is said 
to combine the portability of a blowpipe 
with the accuracy and finish of a standard 

Tt comprises an oxy- 
© mounted on an air- 


cutting machine. 
acetylene blowpi 
cooled chassis, 
electrically driven, 
which may be op: 
erated automati 

Ty on a track f 
cutting straight 
lines or guided 
across the work 
by hand for cut- 
ting simple shapes. 
An attachment 
adapts the device 
to cut circles auto- 
‘matically. Accord- 
ing to the makers, 
the tool will find 


‘This portable 
utting toal wel 
see ores 
pounds aed is 
ooled cha 
‘Siectical 


forty-five pounds, a 
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Foorvarst wheels, devised by French police officials, have enabled 
them to prove that'a police dog follows a fugitive’s trail by scent 
alone, and not by sight. Models of a shoe were mounted on the 
rim of the wheel shown at right and it was drawn along the ground, 
thus leaving realistic-looking footprints. Police dogs were unable to 
follow this track. They had no difficulty in picking up the scent, how- 
ever, when a pair of old shoes were placed on the wheel. The foot- 
print, wheel is proving useful in 
training the dogs to follow an 
od it lays fs 
free‘ of other footprints. 


ant form of shell fish, 
bring new revenue to enterprising fisher~ 
men” along the eastern coast.  Unedible 
and otherwise useless, these sea creatures 
fare now sold to thousands of farms as a 
Ps improved fertilize. Dried and 
iverized, they contain more than four- 
rcent ammonia. The powler, re- 
senting ground cofes, is sail to retsa 
is strength twice seam me Fee 
fertilizer, Large ‘or cages arrang- 
ed in shallow water in the spring of the 
year trap the crabs. At low tide, the 
day's catch is transferred from the traps 
to large open bins to dry. After three 
‘months, the shells are ground, bagged, and 
placed in covered sheds to age. 
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By Moroxiaxo an. observation balloon, 
Army Air Corps officers at Scott Field, 
Il, recently conducted a successful ex: 

iment in increasing its mobility, After 
Raving own from a cable in the usual 
‘way, the balloon was hauled to the ground 
Bod’ the Improvised power cir shown at 
left was Under its own power, as 
above, it then flew to other observation 

at a distant mast, 


SE Te of Beh torn thle ace 
“ary, belote being. sold for fertiliser 


as 


Photographing Insect Monsters, His Hobby 


He uses 


picture film, fi 


faud moves it back and forth by means of 


WINDSHIELD AND WIPER 
FOR MOTOR CYCLISTS 


For use by motor cyclists in stormy 
weather, anew helmet goes far toward 
providing the comforts of «closed. car 
{comprises a. waterproof hood. with 2 
built-in windshield, divided in two parts 
0 that the top may be raised or lowered 
at will, As the window may be obscured 
iy Tain, a windshield wiper is provided. 
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Telephone 
Supervisor 
Designs New 
Setoup to 
Use With His 


Tiny Camera 


SAFETY BELTS FOR ARMY FLYERS GET RIGID TEST 


modern pursuit tactics place 
esses on safety. belts, pilots 


The safety belt with 
its hangers is removed from the airplane 
and placed in the testing machine shown 


frequent intervals. 


above. One end is connected to the short 

end of the lever, and the other to the 

weights at the bottom, When the long 

end of the lever is depressed, the safety 

belt lifts the weights attached to its lower 

end, The belt must be capable of sup- 
a load of five hundred pounds. 
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NEW PLANE HUNTS SUBMARINES 


Ay arutat submarine chaser, frst 
of a fleet of four that will patrol 
the Mediterranean, has just been 
completed at Brough, England. Its 
‘wartime mission is to find and de~ 
stroy hostile undersea craft with a 
gun that fires one-and-a-half-pound 
projectiles as rapidly as 100 a min- 
tite, Fed into the gun in clips of 
five, these shells would easily pierce 
the thin armor of a submarine 
caught nese the surface The 
fun is operated from the for- 
Ward. cockpit of the huge 
plane, which has a wingspread 
ff ninety-seven feet, a speed 
of 132 miles an hour, and a 
‘cruising radius of 1,500 miles, 

a destructive weap 
fn in time of war. 


ee 


seventy fet in length and minety-seven feetacrots the wings, be designed to chase and destroy 


3,000-FOOT FILM FOR RADIO PROGRAM 


Sewecieyse. a: guntinuetea 
Tour eile program 
sent repel Sarees 
itmide Fou ead, wih ap 
Frratun Seviged by Chtos Re Sk 
fer, young’ San Prancace inventor 
nation pita oqgmeal, The 
record is made on a 3,000-foot roll ILLUMINATED SLIPPERS 
fim, no ger in Ganeter tan ROR USE AT NIGHT 
the seunied Sheevetaens: tar 
scription. disk now employed for — TLtemrsareo slippers now protect the 
sol wepmnn Sosy win soem eiecee he ee ee ee 
film is utilized for sound, as many danger of stubbing his toe or falling down- 
‘as twenty sound tracks can be put stairs. A flashlight bulb, mounted at the 
Sa cach cp, nod ine rupoaite. feoek of eck ak ss hoo bors, cat 
Hosraed oii wil aaematcally a bepfl beam ahtad each tne the wen 
Jorg tp the act soul rch ese tale.a sop Th lea opiate onc 
one spayed trough Ths the ap- fn am ama dey cel the eh 
ated roves the need of chang. The slippers ate sd already euipes 
Fig records every few mioutes, and with the light and battery. A siteld at 
suggests the possibility of robot the bottom and in front guards the bulb 
SSticnag winters ecestiog vit gol pot snl tecbon cats (hs hol 
tually without the intervention of ais accidentally struck against something 
eee Se the toe droped 


SIMPLEST TYPEWRITER 
HAS LETTERS ON A RING 


Stupuesr of all typewriters, an inex- 
pensive new toy for children consists of 
‘a metal band on which the letters of the 
alphabet are embossed, Rotating the ring 
‘cause the letters to pass over an ink rol- 
ler. When the desired character is in posi- 
on, tis pressed down and) makes an 
impression on the paper. By moving 
the roller along a guide that is provided, 
itis easy, according to the maker, to pro- 
duce neatly typewritten letters that have 
the appearance of having come from a 
standard machine, In clecl, typewriter tipped over to show hole through which letters are peisted as oven above 


JANUARY, 1934 a7 


Inventions for | 
H< OME-MAKERS 


to contra cooking time 
VACUUM CLEANER 
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Sea Tractor to Save Wrecked Ships 


Machine 
Walks on 
Bottom 
of Ocean 
° 


Desioxep to aid 
stranded vessels, and 
to help in sah 
the ‘cargo’ of sun 
liners, a marine toed 
gency. tractor of sky- 
Ecraper dimensions has 
been designed. by & 
New York inventor, 
Large enough to 
straddle a good sized 
oceancgoing ship, the 
U-shaped frame of 
the tractor is pro- 
‘ed along a shallow 
ottom. by endless, 
motorairiven ‘treads, 
Above: the frame, a 
pontoon deck gives 
the apparatus enough: 
buoyancy to float in 
deep water, while oth~ 
er decks provide fa- 
tiles for rescue and 
salvage work, Remov- 
axle pooner and 
ccew ob veo ha 
un aground woul 
be an easy task for 
this monster machine, 
its inventor maintains, 
since it may be ma- 
neuveredas independently of marine pope 
raphy as is any army truck on lan 
telco lit Kae ataply 10 brig ve- 
hicle in position over the ship as shown 
by our artist on this month’s cover, and 


| evtrow 
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the survivors are hoisted aboard with 
derrick-powered elevators, If the ship is 
jn imminent danger of breaking up, a 
cofferdam of pilin 

machine on the wi 


EXHIBIT TELLS STORY 
OF ARTIFICIAL LIGHT 


Ay exvscat exhibit of lighting devices, 
new and old, is being assembled by Dr. 
Walter Hough, of the Smithsonian Tnsti- 
tution, Starting with the light of the first 
fire, made. by rubbing 

sticks, his collection recalls 
Such "odd facts. as. that 
Shetland Islanders, within 
the memory of living in- 
habitants, inserted wicks 
hodies of dead 

yetrels and used the birds 
for light. while 

dogfish and suck 
Sencieuepedi 
employed by 
Invians and. fishe 
cemen of New 
Frglnd: Early 
ivims forwant 
of cates eed 
ash whi 
The pith of rashes 
ipped in erease 


nSeed Wate as 
dutaceuey trea be 
DeTacweD ano sotto 
To \bigae as aoTORe 


DAN OVEN NOLES Mu BOTIOM 


of its maneuverability on the sea bottom, 
the tractor would also be an effective 
base for salvage operations on sunken 
wrecks, as is clearly shown in the dia- 
‘gram on this page, 


INK VISIBLE 
IN THIS PEN 


es 
cently” placed on the 
‘market, will never an- 
hay its gener y tn 
expectedly running 
ary. The barrel is 
transparent, and. the 
Jevel of the ink with- 
in it is plainly visible 
stall times, reminding 
the user in_advanee 
when it needs refill 
ing. A decorative 
striped finish on the 
sed in ac a Cui othe en is 
applied in such a way that it does not 
interfere with the view of the barrel’ 
contents, as shown in the accompanying 
Photograph. The pen is filled in the or- 
Sinary manner by working a” suetion 
plunger. "Frequent fillings, it is said, do 
at discolor the Bare of the pen 30 1 
render the contents invisible, 


o 


Unusual stunts 
you can do with 


ERCURY, a liquid at ordinary 
temperatures, 1s the stra 

of all metals'and hence offers 
the home chemist many inter- 

esting and enlightening experiments. 
Examine a bit of the silvery 

substance, You will find that it has a 

strong tendency to scatter into tiny di 

deg, From this property, the metal ob; 


tained its common name of 


mercury isan expensive metal. For 
twenty-five cents you. will obtain only a 
small vialful, In’ weight, however, it, is 
‘quite reasonable, for few metals ‘weigh 
more for a given volume, 

‘You can demonstrate this by dropping 
various metal articles into a pool of mer- 
cury. Iron, steel, tin, brass, copper. and 
zine will bob around ‘on its’ surface like 
corks in a pool of water, Gold, on the 
‘other hand, being heavier’ than mercury, 
will sink in the strange liquid, 


Before dropping one of your best gold 
trinkets lato one = eee at 
‘ust protect it by coating it with a thie 
layer of cold cream or heavy oil. If this 
is not done, the mercury will ailoy with 
the gold to form a tenacious coating that 
will be difficult to remove. 

‘In fact, mercury ‘will alloy in this way 
with many metals. The chemist calls the 
Coating an amalgam and the mercury is 
ssid to amalgamate the metal. It is this 
queer property that has made mercury a 
valuat old mining. Impure gold, 
bre, and gravels mised with mercury im: 
mediately form a gold amalgam. When 
this is heated, the mercury distills off 
Teaving the pure gold behind. — Similar 
dissolving processes or amalgamations 


Weighing Chemicals 


A HALF DOLLAR = 
A QUARTER 100 
A NICKEL 80 
A DIME = 40 
AN OUNCE = 


with Money 


200 GRAINS OR 12.50 GRAMS 


- = 6.25 © 
a § & 
* = 250 


437.50 GRA 


Therefore, Tro Half-Dollars ant a Dime 
Combined Serse es @ One-Ounce Weight 


30 


are possible ordinarily with every metal 
bbut iron, and under special conditions 
‘even ion succumbs to mercury’s action. 

In the amalgamation of mercury. with 
aluminum, the home chemist will find a 
spectacular experiment. Spread outa 
small sheet of ordinary’ aluminum foil of 
the type used to wrap candy bars or pho- 
tographic films on your laboratory bench, 
‘Then using a stick or a small brush, paint 
surface of the foil, with a saturated 
solution of mercuric chloride (bichloride 
‘of mercury, not the dilute solution, sold 
aig a germicide), Make letters or insig- 
nas or cover the foil completely with the 
Nguoi wl cot the alumna with 
‘ Temes he foil will ake on 

frosted appearance, uly growl 
will form on the treated surface, crinkly 
noises will be heard, and wisps of steam 
will rise from the substance, In time the 
flufly fur will become at least a quarter 
fof an inch thick. When left over 
the fur often becomes coated with a wisp- 
like web that enhances the strange effect. 
Chemically speaking, ‘mysterious 
xrowth is aluminum oxide, 

As a word of caution, the amateur 
‘must hear in mind that bichloride of mer- 
cury is a deadly poison. However, it 
‘ean be used safely and sanely if the ex- 
perimenter will handle it carefully and 
fake care to keep it away from his mouth, 
To be on the safe side, wash your hands 
repeatedly: when using it. 

‘As a second experiment along the same 
ine, roll a sheet of the aluminum. foil 
into a loose bundle and, supporting it on 
a. wire, lower it into the concentrated 
liichloride of mercury solution. ‘The mass 
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Sind ‘thee drying 
irowth rises bo a 
S"Vichiorie of mereury” sob 


St steaim will accompany this strange poeoomease 


iigam formed when the 
be so great that consi 
bbe generated. 
‘Akuminurn foil treated in this way wil 
Bor an equally staring feat by ‘ibe 
ing hydrogen from ordinary water. The 
‘oyfen inthe water unites wi he alae 
inum to form aluminum oxide and the 
hydrogen gas is set free. 
‘To produce a slow but steady stream of 
hydrogen by this process, stuf large wad 
luminum foil into a bottle 
or a chemical flask. Pour some of the 
saturated bichloride solution into the bot- 
te and shake it well to make sure that 
the solution reaches all parts of the foil. 
‘Then pour off the mercury solution and 
AIL the flask with water, 


To collect the hydrogen given off, ar- 
range the apparatus as shown in’ the 
fhotoraph. Insert a cork ted with a de- 
livery tube into the neck of the flask, in- 
vert a test tube of water over the shelf of 
the collecting trough recently described 
(P, S. M., June. '33, p, 48) and, after 
waiting for the first few bubbles of the 
as to clear the system of air, place the 
end of the delivery tube under the in- 
verted mouth of the water-filled tube, 
‘When the test tube is completely filled 
with the gas, place your thumb over its 
mouth, and remove it from the trough. 
‘Then removing your thumb, quickly bring 


a lighted: mate er up to. the 
pened end “The harness “plug” ex: 
losion that results will be a fairly good 
sign that the tube contained hyd 
nko the next experiment, you wil need 
ough mercury to form a. small 
fittened drop.” Carefully pour a tkte di 
Jute sulphuric acid on it and then add a 
drop of potassfum-permanganate solution. 
Your drop of mercury will take on a 
faint purple color 
Touch one edge of the drop with the 
tip of an iron wire or needle. To your 
Spr, the drop wil stink or “tal 
As it pulls away from the iron, it 
tel atten out only fo come in contact 
rth the wire spun and immediately con- 
tract into a ball. This rhythmic motion 
will continue for some time. 
Tf a potassium-dichromate solution is 
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Raymond B. Wailes 


used in place of the potasium perman- 
mat, streamy clouds of precipitate wil 
found as the mercury pus away from 
the iron. 
ler ang he mercury fr sera of 
c iments, ii best to shake It 
Sigoroarly wih weak pric acid (a five 
ent solution) to free fof sme of hs 
parities. The nitric acid. can ‘be re 
moved easily by’ shaking the mercury 
“haath expeceent of sla 
‘experiment of a similar nature 
can be peste hy covering the, er 
ary epi alti of rary 
Sait and placing 2 ental of 
Sulphate on top of the drop. When 4 
is touched with an iron wire, the crystal 
wil immediately jump toward the "wire 


HANDY TONGS 


INGS with which to lift kot 
beakers, are easily made out 

of an ordinary potato lifter. The 
‘rongs of the fork are covered with 
rubber tubing t0, prevent them from 
slipping tohen Beaker is srasped 


Interesting and Spectacular 
Experiments with Mercury 


for Your Home Laboratory 


and then skip over the surface of the 

‘mercury leaving it extremely bright, After 

Aeaving it exiremey bright, Af 

fa time, when the mercury contains too 
mach Seppe, the moton wil case 

solutions of mercuric chlo- 

1s tal maton spa, tie sce 

i ive liquid 

tes rome: 

experiments. 

solution will re- 


umber of interest 
Kept in the dark, 

colorless, resembling ordinary water. 
A short exposure to light, however, will 


‘couse it immediately to cloud up; a white 

precipitate being formed. Even half 
s exposure to a lighted, low-wattage 

amp will cause a marked whitening, 

So. sensitive is this solution to light, 
that it can be used to measure accurately 
the relative intensities of dliflerent light, 
sources, By analyzing the solutions 
fore and after the exposures, a numerical 
‘gage of the light intensity’ can be ob- 


tained, 

With a few chemicals, the experimenter 
can compound a pecllar substance that 
‘on burning produces large quantities o 
Alum" ash" Molded into pellets, this sob 
stance is sold on the fourth of July as 
“snakes in the grass.” 

‘To make your own pellets, prepare a 
solution of mercuric nitrate by dissolving 
ths chemical a warm wate. Alo, mae 
a similar solution of potassium sulphocya- 
tate. Add several drops of iron-ehlonde 
Seton to he morc ats i Hh 
add some of ium-sulphocyanate 
Solution.” As the white precipitate forms, 


str it well and then allow i to settle, 
‘ontinue ium-sulpho- 
ie solution small guarticn, ntl 


the entire mixture turns red or pinkish. 

‘This sign, furnished by the iron chloride 
in the mixture, is a visual indication that 
the reaction his been completed. If the 
fed colo, slowly fades, add more potas- 


sum s 

“The preciptate formed then should be 
washed by decantation (P, S. M., Nov. 
33, p. S4), spread out on a sheet of glass 
‘oi, and molded into small pills or 


pellets by it into aa round tube. 
Hest coe of the pls. place on te 


iis Sop af a tasyoutse fer or can aod 
3 lighted match to its upper end. 


a 


Home Tests of 
Scientific 


Burprisingly little apparatus ie 
‘heeded to perform a number of 


ttand Sci hen act 


‘compass aeedle, Shabing. the 


Si from the Jee of 
ater spurting ext 


le expand when heated, 
‘hey donot all-expand to 
Same amount: AS left, you 
‘et what happens when 8 atip 
tion fe riveted to's stip of 
rans and then heated: The 


x 
bee 
the 


Poe 
ed wurlace tension. To teat 


{Llgse rays from any point ox the 
slectie lh, posning through the 
plshele, con fall only oo one spot of 


Sten clearly outlined on the screen 


Coal as is formed when coal is 
ented with innaticlent sir for come 
(Sontion” Sintarly. “paper exe” cam 


per end of voll, bares when lighted 
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FINDING THE SOURCE OF 


ysterious Radio [roubles 


ECENTLY a radio repair man an- 
swered a call from one of his 
customers. The radio, he was 


told, had suddenly developed the 
mysterious habit of shutting off the mo- 
ment a near-by chair was 

Doubting the story, the service man 
flicked the switch on the side of the eabi- 
net and, tuned the set to the loudest sta- 

‘The outfit. performed, beautifully 
ing over to the mystic chair, he sank 
into its, comfortable cushions, Immediate- 
ly, as if silenced by some ghostly hand, 
the radio stopped. 

In the search that followed, the repair 
man discovered a peculiar thing. A loose 
board in the floor supported one foot of 
the chair as well as one of the legs of 
the radio. cabinet. ‘The slightest added 
‘weight in the chair lifted the opposite end 
of the floor board, raising one comer of 
the radio cabinet, and twisting the re- 
ceiver chassis. 

Continuous ts 
ddored connect After 
that, the slightest movernent of the cha 
pulled the wires apart and opened the 


This is only one example of the many 
strange, almost inexplainable things that 
can happen to a radio. Not all troubles 
ccan be traced to cut and dried causes such 
‘as poor tubes or faulty parts. In fact, it 
is the out of the way trouble that is the 
easiest to fix but the hardest to locate. 
‘Many times the real 
seat of the trouble is f 
spore from th wt 
self, For example, every 
rattle and rasp that is- 
1es from a loudspeaker 
is not due necessarily to 
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some defect in the 
cone or unit, In 
many cases, especial- 
ly onthe lowernotes, 
troublesome rum- 
bilings can. be traced 
to vibrating oma- 
ments and other 
bric-a-brac that 
adorn the cabinet 
top or near-by tables, 
Lf your speaker rat 
tes, always make a 
few tests by remov- 
fing any objects that may vibrate, 

If you are sure the rattle is not from 
some outside source and the speaker dia- 
phragm appears tight, inspect the cone 
ear its center, Often a slight buckling 
will cause speaker noises that are hard 
to trace to their source. 

Even chassis parts can be the cause of 
many speaker noises. Loose-fitting coil 
and tube shields in particular have been 

found to cause many 
types of crashings and 
sputierings that mar 
reception. To make sure 
that’ your shields fit 
Uihuy, bend the rim 
‘of each base slightly 
‘out of round to insure 
good contact and prevent vibrations, 

‘Loud crashes and scratchings blasting 
from your loudspeaker when you turn the 
tuning dial may mean nothing more than 
ent or dirty wiper arms on the 
‘condenser rotor. To provide a good 
contact and end the trouble once 
‘and for all, solder a flexible pigtail 
connection across the wiper arm 
and rotor. 

‘A noisy volume control is not al- 
ways a sign that the part must be 
replaced. The noise may be caused 
by nothing more mysterious than 
1 piece of dirt that has worked its 
‘way between the resistance and the 
ccontact arm. Twisting the control 
back and forth over its full swing 
generally will free the dirt and stop 
the noise. 

Every now and then a new radio 
ailment comes to light. Not so long 
‘ago. the writer heard of one that 
hhad stumped the owner of the set 


‘ut abore, may cauue # rattle fa your loudspeaker 


for some time, When fi 
the receiver operated as 
five or ten minutes, however, it would go 
into violent oscillation. Weird howls and 
squeals would blot out the program. 

Suspecting the tubes, the owner took 
them to an expert service man, Much to 
his surprise, tests showed them to be. in 
perfect condition and a careful inspection 
of the set failed to reveal any visible de~ 
fect in the actual circuit, 

‘When a radio acts as this one did, the 
trouble generally can be traced to’ the 
expansion of some part due to beat. A 
resistor or even the tiny elements iin a 
tube after heating up may expand just 
‘enough to cause a short circuit or an open 
connection, Even premature tube fail- 
ure, it has’ been found, can be caused by 
an ‘expanding bias resistor that. short- 
Sirus on the metal receiver chasis 
fectly when Cold and stl 
fail Co give results when 
they heat up in actual 
use. For this reason, itis 
best to test tubes on} 
after they have been al- 
lowed to beat up in the 
receiver circuit, 

Although queer loudsp 
ways mean trouble, it doe 
follow that the trouble is inside the set. 
Poor grounds, for instance, cause many 
noises that are blamed on’a loose con- 
nection in the circuit, If you use a radia 
tor for a ground and find that the loud- 
speaker chatiers and sputters everytime 
‘you walk across the floor, inspect the pip- 
ing. Jar the radiator to make, it vibrate, 
Nine’ times out of ten, you will find that 
you can make the noise appear and dis- 
Appear at will 

Ground noises of this type can be 
traced to some piece of metal that makes 
a rubbing contact with the radiator pipe. 
‘The most frequent offender is the metal 
lathing in the ceiling of the room below. 
If the piping touches it at any point, and 
vibrations cause the radiator’ to sway 
enough to make and break the contact, 
noises are bound to result. 


t switched on, 
should, After 


aker noises al- 
‘not necessarily 
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Alternating current 
hhum is another noise 
that often has its source 
fn the ground circuit, 

"o. prevent it, trace 
through your ground. Tf 
it terminates in piping, 
find out. what other 
electrical circuits are grounded to it. 

‘As with the loose floor board, most mys- 
terious ailments can be traced to some 
simple cause outside the receiver. Not 
long ago, an_excited customer rushed into 
a radio service station and explained that 
his radio refused to work. Although it had 
been working perfectly only the night 
before, even the usual noises were lack- 
ing when he switched it on again twelve 
hours later. 

‘After several tests, the service man in- 
spected the power plug—one part that he 
knew was an old offender where mysteri- 
‘us troubles were concerned, In this case, 
however, it proved to be in perfect order 
and it ‘was not until a bridge lamp, 
plugged into the wall receptacle, failed 
to light that the real trouble was ‘discov- 
ered In some way, the house fuse sup- 
plying the circuit had been blown, 
pineal sneer rio calla cm: 

ined that his set jeveloped a 
steady grinding and scratching, Being an 
experimenter, he tried several tests. Dis- 
connecting the anterina, he found that the 
noise stopped. 

Offhand, following the general rules, 
this would tend to indicate that the noise 


‘When inspecting your set, remember 
‘hat loose ables can cause tovble 


‘was man-made static from some near-by 
piece of electrical machinery. 

This particular mystery was not cleared 
‘up until 2 thorough inspection was made. 
‘Again, the set was not at fault. A careful 
search showed the cause to be a poorly 
soldered joint at the connection between 
the lead-in wire and the antenna. Corro- 
sion had crept into the loose joint and the 
wind, swaying the wire to and fro, bad 
‘caused the scraping contact to set up a 
fine imitation of violent static, 

In few cases where the trouble can be 
classed as mysterious” it is necessary 
to rip the circuit apart to find the source. 
‘The amateur who services his own se can 
avoid unnecessary trouble and expense if 
he ‘will go about his work with an open 
mind. Hunt out the obvious things frst 
and suppress the desire to pull your set 
apart at the first sign of trouble. 
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NEW METHODS MAKE 


Remote 


Popular , 


‘This remote contrat 
panel 

Erm of a chal op: 
crates every fume 
Sloe ef the radio 
Ey deeming bettors 


LTHOUGH the 

lea of control- 
ing a. receiver 
from a distant point is not new, recent 
developments have revived interest in 
remote control. 

Early attempts at long-distance tun- 
ing consisted of a series of push-but- 
ton switches that operated reversible 
electric motors geared to the shafts of 
the receiver controls. Now, visual-tun- 
ing meters, klocycle meters, and ther- 
smostati-oscillator control have been 
ded to bring remote control up to 

te. 

With the modern remote-contral 

‘shown in the photographs every 
Tunction ofa radio can be operate 
merely by ttons and watch- 
ing the dials of electric meter. 


Tn one, a viol tuning meier s 
Geen the asl ery of tuttons. 
With i, stations can be tuned quickly 
and accurately. Besides eight buttons 
that bring in preselected stations, two 
fuditional buttons allow the set to be 
tuned to any station on the air while 
the toning meter indicates, by” the 
Swing of fis needle, the exact point at 


In this remote-control unit the parable 
‘Enachounes the tuning porionst the et 


Control | 


which the station is tuned to best ad- 


vantage 
‘A kilocycle meter, that shows the 
exact frequency tuned in, as well as a 
visual-tuning meter, are’ featured on 
the remote-control "panel shown die 
rectly above. With them, the receiver 
rot only can, be tuned aécurately’ but 
stations can be located easily. 

‘In one remote control system, the | 
selector case itself contains the tuning 
Portion of the radio circuit, Turning 
the dial just as you would the knob at | 
the receiver, tunes the set. The ampli- 

ing portion of the receiver and the 
speaker are housed in the main cabi- 
net which can be placed where desired. 
In particular system. tuning 
‘switches and motors are eliminated. 

Besides the usual controls, this par- 
ticular panel also, provides” for tone 
control, allowing the pitch of the re- 
production to be varied to suit the 
Acoustical characteristics of any posi- 
tion in the room, 
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Short Cuts for Radio Builders 


N ADJUSTABLE template that will 

make it easier for you to transfer 
screwshole locations for condensers and 
similar parts to a panel or chassis can be 
made from scraps of aluminum shielding. 
As shown in the photograph and drawings, 
the template consists of three or more 
pointed aluminum arms fastened together 
with a short bolt and nut, Cut the strips 
about one-half inch wide and seven inches 
long. The slot, running the full length of 
ach arm, should Ie wide enough to be an 


sliding Gt for the fastening bolt, If 
wing nut is used in place of an ordinary 
‘nut, the template can be adjusted easily 
hand. To use the template, loosen the 
hholding bolt and arrange the arms so theit 
pointed ends rest on the approximate cen- 
ters of the screw-holes in the part to be 
‘mounted. Then, when the template arms 
are locked in place by tightening the bolt, 
the center marks can be transferred by 
scribing around the points with a sharp- 
ened nail or a regular seriber.—W, P, 


Homemade Cement for Use on Loudspeaker 


fiom ‘makes good cement 


HEN making repairs on a loudspeak- 
x, the radio experimenter often is at 
‘Joss t6 know what type of cement is best 

ited for the work. A handy solution that 
is quick-drying, fairly elastic, and strong 
can be made easily by mixing’ equal quan- 
tities of collodion and banana oil. It is 
equally useful as a cement for fastening 
loose Wires in place and as a coating for 
hhome-wound coils, In an emergency, 
iquid-nail polish aiso can he used but its 
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cost is almost prohibitive when 
large quantities are needed, 
When storing any cellulose- 
base cement of 1 be 


sure co keep 
Using Your 
Tone Control 


‘ANY radio owners do not 
MS cir toe conte to 
best advantage. Although it is 
intended primarily for accentu- 
ating either the high or low fre- 
ed, it has many 
y important. func 
tions, The next time you are 
troubled with static, either man-made or 
natural, try adjusting your tone contro, 
In mine cases out of ten, one particular 
setting will improve things. It is also use 
ful as a quality balance when the set is 
tuned for low volume. Adjusting it to 
bring in the higher frequencies. generall 
will make up for any loss in quali 
Don't set the control knob and leave it 
there. Try various adjustments for each 
Program as you tune it in—L, J. G. 


Practical Suggestions 
for the Amateur Made by 


Experienced Workers 


Simple Wave Trap 
Ends Interference 


ONE pt the best ways to overcome in- 
terference from a near-by station that 
persists in_ spoiling reception over a large 
portion of the dial is to equip your set 
ith a wave trap, One that is inexpensive 
and yet highly effective can be made from 
scrap wire and a spare condenser. It con- 
sists of a parallel-connected coil and con- 
denser inserted in the antenna lead of the 
set. The coll, consisting of seventy-two 
turns of number twenty-two insulated 
wire, should be wound on a three-inch 
diameter form. The condenser should have 
a capacity of {00025 mfd. If a larger con- 
‘denser is the only one available, decrease 
the number of turns on the coil. By trial 
and error, you can find ust the right coll 
for any condenser, With the wave trap in 
place, tune the set to the best setting for 
the station you desire and then adjust the 
wave-trap condenser to eliminate the un- 
wanted station. If the undesirable sta- 
tion is very clo tothe receiver it may 
be necessary to shield the wave trap wit 
a regular metal shielding can—C. H. S, 


Stripping Insulation 
BY CUTTING two shallow grooves in 
the jaws of your cutting pliers, you 
can use them for stripping the covering 
from insulated wire. Using a file ofa sharp 
edged oilstone, form a V-shaped notch at 
the same point in each of the cutting 
tciges, Make the grooves just deep enough 
to take the diameter of the wire, To skin 
the wire, place the end in the noich, close 
the pliers, and pull. If you have a pair of 
Jong:nosed cutting pliers, you can provide 
the jaws with grooves of various depths to 
take care of several sizes of wire. When 
the notches are placed at the inner ends 
of the cutting Jaws near the joint, they do 
ot spoil the pliers for ordinary cutting 
operations—H. W. E, 


ss 


“Plenty of gas. Te can't be 
hat" Gus said as he peered 
lnte'the gaa took of the cat 
Sat stopped and woulda't rua, 


Why Wouldn’ t This Car Run! 


ONFOUND it, 
what?” 
‘grumbled as he pushed 
the gear lever into sec- 
fond, “First time I've ever had to shift on 
this ill.” 

John Crae, who was sharing the front 
seit with him, leaned forward to get his 
‘ear nearer the dashboard. "Motor sounds 
sweet enough,” he observed. “Maybe you 
ave it too much gas.” 

“Nope, it wasn't that.” Steffins in- 
formed, him. “I've noticed it. several 
times this morning. You'd feel it if you 
were driving, The motor's slugxisb; won't 
take the gas and hasn't any power. Think 
Tl stop and have a look.” 

‘Ten minutes later he banged down the 
hood and faced his companion dejected. 

“It’s got me,” he confessed. “I've been 
cover her from’ stem to stern and I can't 
find what's wrong. ‘The wiring seems O. K. 
and so are the breaker points.” 

's probably a litte water in the 
John carelessly 


‘going and it may clear 
But things got worse of hetter. 
Every mile or so, something seemed to 
happen inside the motor that made it lose 
more and more power. Even gradual hills 
began to prove too much for high gear 
Finally, as Fred shifted into low to 
coat the car over a slight grade just 
side of town, the motor drew its. final 
asp and refused to start axain. 
“I knew it was coming,” Fre 


said John, "You stay here and Til find a 
phone.” 

A short time later. Gus Wilson, veteran 
‘mechanic and half owner of the Model 
Garage. arrived in his service car. 

‘The two men related the peculiar bap- 
penings of the last hour. 
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“Now let_me get this straight.” Gus 
said when they had finished, 

when you started out, everyt 
to be O. K. Then ail of a sudden you 
noticed that the motor didn't have its 
usual pep. It got worse and worse uw 


she wouldn't “climb hills and finally 

Stopped altogether. Is that right?” 

‘ “And the motor 
he added. 


Good. Then we can start from there.” 
Gus walked to the rear of the car, un- 
screwed the gas tank cap, and peered 
down the hole. “Plenty of kas It can't 
be that.” he reported. 
nd the gas line isn’t clossed either,” 
Crae. “We checked up on that.” 
I. gas isn't our problem, then.” 
aureed Gus. “Have you got the motor 


‘crank handy?" 
“How about the Stefins 
asked as he handed Gus the crank. "Do 


Gus shook his head and, began 1urning 
hand, “That's 
“The compres: 
Does the motor use 
quart_from 
change to the nex.” sid Steins, “She 
hot 2 heavy oll pumper if that's what you 
ike a look at the plus You'll 
cy're pretty clean.” 
ll, something's cut down the com- 
pression’ But then. I never knew a motor 
to 0 dead just because the compression 
was a little weak,” said Gus, 


Le ran” mecha 
mites yee 


ing, distributor, earhuretor, breaker points, 
‘condenser, and the spark plugs all proved 
to be in ‘perfect order, To. Steffins and 
Crae, finding, what had caused the motor 
suddenly to lose power and stop seemed 
like an endless trail of tests. 

“One, more thing and we'll have the 
answer.” announced Gus at last, "I want 
somebody to hold his foot on the starter 
button while 1 put my ear next to the 
carburetor.” 

Steffins lost no time climbing into the 
divers seat, When, Gus, simalled, he 
‘stepped on the starter, As the motor 
puma hissing noise, lke escaping ar, 
ame from the carburetor, 

“There! Did you hear that?" cried 
Gus, turning to Crae, 

Crae nodded and moved closer to the 
motor block, “Plain as day," he agreed, 
‘ou know, come to think of it, I heard 
this morning but didn’t pay any at- 

‘What does it mean?” 
‘ding symptom,” Gus 
chuckled triumphantly. “When a’ motor 
suddenly loses power and stops and the 
carburetor makes that hissing noise it can 
‘mean only one thing—" 

‘What ailed Steffin's car? Put on your 
thinking cap and get in line for a prize. 
Popucak Sciexce MonTH.y is going to 

yy twenty-five dollars ($25) for the best 
letter from a reader describing the trouble 
and telling how to remedy 

Was the fault inthe ? The 
calves? The pistons? Or was it some- 
thing else? Get busy right away and mail 
your entry to Gus Wilson, PupcLax 

r Moxrity, 381 Fourth Avenue, 
Y: Wefore January 31, 
1934, when the contest closes. 

Of course, all employees of Poputan 
Screxce Mustuty and their families are 
excluded from this contest and in the case 
of a tie, each tying contestant will be 
awarded the full prize. 
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BETTER SHOP METHODS 


MODEL MAKING : 


fied ands 25 Ine high 


IDEAS AND PROJECTS FOR THE HANDY MAN 
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HOME WORKSHOP CHEMISTRY : 
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THE SHIPSHAPE HOME 


By Captain 
E. Armitage 
McCann 


The model you've been waiting for... 


esis FLART FORD 


Most Famous of Steam-and-Sail Warships 


YR years readers have been re- 
questing a model of the United 

ates sloop-of-war Hartford. With 

the exception of “Old Tronsides.” 

she is the best known of our battleships. 
She was Admiral David G. Farragut’s 
flagship during the Civil War and was 
victorious in several hard-fought actions 
against Confederate ships and forts, Since 
then- she has served on home and foreign 
stations and as a training ship, and is 
now at Charleston, S.C, as a station 
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ship. Her place in naval history is secure. 
‘Equally important from the ship model 
maker's point of view is i 


then she has undergone many alterations. 
‘An extra deck and navigation bridge were 
added, and at one time she had two fun- 
nels. ‘Our endeavor, however, is to make 
her as she was at the height of her fame 
‘when she fought under Admiral Farragut 

uring the Civil War. 
Built at a cost of $502,650.16, she had 
‘and’ 1,000 tons 


2,700 tons’ 
burden. “Her 225 ft. between 
erpendiculars (marked PP on the plans) 
and 310 ft, over all; her beam 44 ft, her 
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depth 35 ft 
rigged ship and was 
as a second-rate 


She was at the outset a full- 


when buil 
Her bull 


is constructed of wood, 


acting, two-eyli 
gine of 34-in, 
bladed propeller, 
under ste 


She was originally fitted with a 
det jet condensing en 

oke, driving a single two- 
Her maximum speed 
At firat she had sixt 


3 knots 
st 9-in, shell guns, 


but during the Civil War this was in- 
creased to twenty, twenty-two, and twen- 
ty-four, with two rifled swivel guns an 


two light howitzer 


Her normal war 


service crew was thirty-four officers and 


280 men, 


T 
this will be 
She has been 

in detail than a 


have made other models in 


ased with this one 


re carefully worked out 
‘model we have yet at 


tempted. She has all the important 
features of steam, sail, ani hip, 
The result, if carefully done, is a remark. 
bly beauiiful model of genuine historic 
interest and great value 


Although she requires a lot of careful 


difficulties. the 


1 ft of the real 
o have full 


——- 


size drawings or blueprints of all parts, 
The complete plans will be given in the 

azine, although, of course, on 
watly reduced scale because of space 
mitations, ‘The model is actually 41 in, 
Jong over all and 25 in. high, and the hull 
alone is 3344 in, long. 

To make the hull, get four pieces of 
clear, straight-grained white pine, 534 by 
1 in, and dressed to 34 in, thick. "On 
ach, from the balf-breadth’ plan, mark 
the center fine and construction ines 1 
0 XVI; then from the same plans mark 
the lines 6, ¢, d, e—one on each piece 


On another’ piece'of pine only 34 in. thick 
mark the ne a, Saw out each one. to 
these lines, leaving plenty of stock be 
yond the lines for shaving and sanding, 
Bring the construction lines and the cet 


Ler lines over the edges with the aid of a 
Ury-square 
Note that the a, b, € lines are water: 
wes; that is, thelr top 


ARGEST AREA oF uppER LIFTS 
CE'AT DECK LEVEL HEIGHTS) 


-srepnrogt 


T 
if 
iT 

| 


e 


i 
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KEEPING PAD AND CALENDAR TOGETHER 


face is cut from a piece of the same ma- 
terial 394 by 492 ins The side lugs ae each 
34 by 1 jin., 50 the finished width is ac- 
tually 39 in. The front lip is #4 in, wide, 
Cut out the center opening with chisel 
oor a jeweler’s saw. Hammer, drill holes, 
and bend to shape. 

For the pocket 24-gage copper is used. 
‘This is not hammered. The spring is made 
from 634-in. length of 3/32-in. hard cop 
per wire 

All riveting is done with brass escutch- 
‘eon pins, The calendar is attached to the 
hase with the spring, which also acts as 
a grip for a memo pad. Spring the two 
‘ends through the lugs on the face, then 
Js hem on through the as on the bse. 

V in the center should rest against 
the back of calendar, 

Dissolve a small piece of liver of sul- 
phur in a quart of water. After washing 
‘To staxe: the combination memo pad lugs or extensions 34 in. wide and ¥4 in. the pieces thoroughly, immerse them in 
and calendar illustrated above, first lay long. The total width of the blank must this until they take on a brown color; 
fout and cut the base from 18-gage soft therefore be 44 in. Hammer one side, then wash, dry, polish, and protect the 
sheet copper. It is 334 by 6/4 in, with two drill holes in the lugs, and bend up. The surface with lacquer—R, J, Hucxtes, 


MODERNISTIC HOLDER FOR A CANDLE 


Brcavse if its unusual modem design, 
this adjustable candle holder should ap- 
cal (9 amateur metal workers. The 
4.4 22-in, length of 3/16-in, copper wi 
which is hammered flat and soldered of 
Fiveted at the joint, The plate is, made 


Of I6-gage sheet It is given a 

hammered finish, and holes are drilled as 

shown, The clamps are also of 16-gage —_ 
« 


opper. 
‘The column is $/16-in. outside diam- 
The bra: 


long. 
t brass, shaped as 
[Capped by tanmetng nt nse 
i is cuppe ammering on 
‘and expanding to a depth of about 4 in, 
‘Then place a round hardwood stick in 
the vise and shape the saucer over this, 
Drill a }4rin. bole through the 
center, 
‘The candle cup is made from 
rine length of 74-in, brass 
fag wil one” end. Hanged, 
Solder the cup into the saucer, 
then attach the completed cup 


a 14-in. round-headed brass ma- 
chine screw. Slip the bracket on- 
to the brass column and assem- 
ble the entire candle holder. Pol- 
ish the piece all over and lac- 
quer-—Dick HutcHinsos 


Garant 
ood 


‘Tuts fluted copper bonbon dish is one of 
the simplest pieces that can be made by 
hhand, and yet is useful and attractive. Cut 
a disk $ in, in diameter from a sheet of 
shiny new 22-gage soft, sheet copper, and 
Braet eee atin tie Da ee 
are formed by placing a rod or piece of pipe 
46 in, in diameter in the vise and pressing 
the edge of the disk down over it. Bend in 
to the line of the 474-in. circle, as shown, 
Try to get the flutes as evenly’ spaced as 
posible, working from ‘oth sides. When 

Polis allover. Lacqueriog should 
be omitted "J. C: Warrcoxa- 


UE the fites are 
bpaced snd gall ended, 
thie simple Tete boeken 
fish isan attractive piece 


‘You can form the Bates by 
ending them over a rad 

of pipe $6 ine 
Sih Your Seger: 
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malt Portable Arc FurNACE 


cle and don’t lock at the are 
ir Mateus you wear dark wogules 


By 


Roserr B. Bisnor 


‘OME. workshop ex- 
perimenters are often 
Mumped for the lack 
of a high-temperature 

furnace, Tt is relatively easy, 

however, to build a furnace 
like the ‘one illustrated, which 
develops about 2,300 deg. F, and satisfies 
all ordinary needs 

Preparing Clay Mixture. In a crock mix 
smoothly $ Ib. of kaolin, 20 Ib. of fine 
clay, 25 Ib. of silica (white sand), and 
enough water to make a plastie mixture. 

Remove about 15 Ib. and pound it on a 


board until all air is forced out. Repeat 


List of Materials 


410/th, Kaolin or china clay (80e.) 

10 ty siiea or white sand (32) 

100 Ih ire ely No.1, pyrometric come 
rating 30" (Fae) 

ices (780.) 

ick (06) 

ft: powdered abeston (306) 

rein Jleneth of ein pipe and 2 nuts foe 
(30) 


pine 
mn 
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Widea'se thee the Tuenece 


How the bow! Is wet up on Bricks. A wood base should be pro- 
ioe cateied easily by two pernons 


yrith remainder, Allow to set overnight, 
keeping it covered with a damp cloth. 

Carbon Connections. ‘Thread a 12-in, 
length of 14-in. pipe, cut it in two, then 
drill and “tap ‘holes’ for set screws as 
‘shown. Fit wood handles on opposite ends 
and wrap with fiction tape, 

Construction of Bowl. Make a disk of 
lay 10%4-in, in diameter and 3 in. thick. 
Form a strip 2 in. wide and 3 in, high, 
Place this on the base, 


Easily Built of Clay and Bricks 


bow! and cover in a cool ovens 
Start with a temperature of $0 
dog, F. Every hour and a half 
raise the beat $0 deg. until a 


temperature of 450 deg. is 
reached. Then reduce the heat 
100 deg, every hour and allow 
the clay to cool slowly. When 
cool, dell the specified air holes. 


Laying Brick. Lay common 
brick on sheet metal and fil in 
hetween them with clay. Pree 
pare more clay, using same tae 


tio as before. Set the bowl on 
the fire brick slices, Construct 
1 brick wall around the fire brick 
and bowl as shown. Pack between the how! 
and brick with powdered asbestos, mixed 
vith water Allow to dry thorough. 

Reactance and Connections, Ail electric 
arc furnaces need a reactance, A. simy 
‘one may be constructed by winding 210 
ft. (114 Ib.) of bell wire around 220 strips 
of annealed iron wire, (For more infor- 
mation in regard to making a reactance 
see P. S. M., May '33, p. 80.) 


all along the edge, and 
ae 
ee 
Sawa 
ee 
other and 474 in. from 
eae 
the base. Complete con- 
cnn roene 
eo 
the lid according to the 
a 
mee, 
then remove outdoors 
= 
Baking Clay. After 
they have been air-dried. 
place the leather-hard 


The bowl and tid 
f aati, 


& direcuy 


"3 the pipes 


sents 


id 


Tor view 


JIG-SAWED STARS FORM COLORFUL 


Christmas Candle Holders 


By John C. Workley 


HE jig saw and the candle joined 
hhands to produce these colorful 
Christmas novelties, The modernis- 

tic, tee-shapedl candelabra and the various 

star-shaped candle holders may either be 
fet. on a mantel or used to dress up the 

Christmas dinner. table, but wherever 

placed they will add a gay and unique note 

to the Vuletide decorations, 

‘Stars of similar forms are the founds- 
tion for all the desiens. ‘They’ ean be cut 
from wood ranging in thickness from 14 
to T in, oF from sheet aluminum or other 
metal." band saw of a handsaw can be 
used instead of fig saw in most cas 

‘One of the easiest ways to lay out a 
fivespointed star is to draw a circle and 
divide it into five equal parts, using a pro- 
Uractor of the. traleand-ervor_methor. 
‘Then draw straight lines connecting eve 
‘other division point, 

‘The modetnistic candle-tree consists of 
three: star-shaped pieces: mounted on a 
base and spaced by" uprights of savare oF 
round cross section. Near each point of 
the two large stars, and in the centcr of 
the small one, are candles. eleven in all. 


‘very other point with straight Uses 


‘The base is 4 in. square and 3 
high. You can cut it from a sol 
of wood, build it up by gluing 315 by 
blocks together until their combined thicl 
ness i in or make it from five pecs of 
‘wood whose joined edges are cut on a 45- 
deg. miter. The latter method is illus- 
trated. In this case the surfaces of the 
sidepieces were grooved to increase their 
attractiveness, but this is not necessary. 
‘The lower star is cut from a circle 1215 
in diameter; the middle one from a 
circle measuring $34 in., and the upper one 
from a 4-in, circle. The material. should 
‘not be much more than ¥4 in. thick. 
‘The upright between the have and lo 
star is about 134 in, square and 1! 
long. The one between the lower and mi 
ile star is 1 in, square and 3) in, long. 
‘The remaining upright is about { in, 


square and approximately 4y4 in, long. 

‘The candles should be 6 oF 7 in, long 
when new. A simple and effective way of 
mounting them is to drive slender nails 
through the two larger stars, from the un- 
derside, about 15 in. from each point. s0 
that the nails project. upwards for about 
1 in. To prevent splitting, it is wise to drill 
holes slightly smaller than the nails. A nail 
with its head removed is driven into the 
center of the topmost star to support the 


Upper candle 

go dowels eed in place Bote } 

wsood dowels shoe! in place Bore # 
Boles’ throagh the 


centers ofthe rs 
hd inte the eads 
of the upright 
piece era te 
foe fae 
ins and als in the 
ceater of the tase. 
Before assembling, 
lacquer the stars 
brane een ad 
eis 
wecarek Rica 
arn 
the candies of one 


will project upward between the 
points of the next one, as illustrated, 

“The simplest candle holder isa star 
sawed from :}j-in, wood and lacquered. 
some brilliant color or color combina- 
tion. The candle ean be held by a nai 
set in a hole bored in the center of 1 
Har, of inserted into a litle cup formed 

irom shect copper or lead. Incidentally, 

you use nails for holders, you will find 
that the candles slip into place easier if 
the nails have been heated with a small 
torch or candle flame, 

Another form of candlestick consists of 
f progressively smaller 
‘on the other, and each 
painted a different color, Fancy woods 
can be combined and finished to show 
their natural grains, For variation, you 
ccan cut the star edges on an angle. In do- 
ing this, you will find the fig saw almost 
indispensable. Tilt the table and use a 
slender blade that will enable you to turn 
comers easily. For straight cuts with 3 

4 table, a wide blade is better because 
it has less tendency to wander, 

If you find that you will have too many 
stars scattered about, you can aud variety 
by making candle holders or modernistic 
trees in some other form, As a suggestion, 
a candle hase that has tive points shaped 
like the petals of a flower is illustrated. A 
‘wood poinsettia with bright red petals and 
a yellow candle in the center would be 
particularly appropriate, 
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eet Tod act in beeween 


Homemade Celluloid Buckles 


LEND ADDED BEAUTY TO KNOT-WORK BELTS 


EALLY useful gifts are the 
kind ‘most appreciated when 
Christmas rolls around, and 


few nugetlons cand be tore 
appropriate than to give at- 
tractive cord belts with handmade 
buckles designed particularly for 
those who are to wear them. 
Such individual buckle-and-belt 
fets have an expensive look, but, 
luckily, the main cost is in. the 
time required for making them. 
‘The materials themaeves cout but 
ttle. 

How to, make the belts has 
been told in. previous articles of 
this srig (PS. M. Noy. 2, 
77, May '33, p. 63, and 
68). The, present ae wil 
five. suggestions for preparing 
‘suitable buckles. 

Heavy sheet celluloid is 
material used, and it is. surpris 

ly easy to work with, Six 
colors ar aval, 5 well 


1 The, eziom, are drvwn, or 9 1 often improves the arpear~ 2 Cuting an 
traced on paper sece'ot artorilg M'ehe’anw 3 oct tage_ by sah 
ick table‘ ied abost 1 degrees abe ‘plat of! sail Vs 


sre reed for exh 
buckle. The scraps may be sived 
for inlay work in other materials, 
Material of this thickness. and 
in the different colors can be ob- 
tained ftom stores and mail-order 
dealers specializing in handicraft 
materials. It should be remem- 
ered that celluloid is inflam- 
rable, but, small pieces of the 
type described afford negligible 
danger, being. slow burning and 
easily extinguished 

First draw the design (several 
sample designs are illustrated) oF 
trace one on thin paper placed 
over catalog pictures, if you hap- 


A Money-Saving 


pen to have a catalog showing Christmas Hint = 

ie avi tai tote ce Sey he hast 

Heels ee ne ai ones parent 

‘blade, you are ready for sawing. KENNETH tlhe te pod 
"The material cuts very easily. MURRAY are ose oe 


‘loved with a oad at 
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‘A woodsfnishing demonstration before the club at Rochford, TIL, which holds Charter No, 1 in the National Homeworkshop Ouild 


What the NATIONAL 


< 
INN 
HAT is the National Home- 


“What will the Guild do for me?" 
‘These are the three questions I am 
asked most frequenty. | aball try to 
fnswer them ag defintely 28 
ite ie eet a ae 
a hobby of their home we Since 
Poputar Sctexce MoxTHLy has consent 
fed to act as the official magazine of the 
Gul T fen sur tat a seades it 
er t 
Geld’ ne stds for ead what 
will do for the amateur craftsmen of the 


United States. If there is anything furth- 
ex yout wish to know after this 

tile, plese write me at the 
national headquarters of the Guild, 312 


* To ein ith the National Home- 
Workshop Cuil, Tne; i 9 noncommercial 
‘chartered in the State of Tlli- 


6 


HOMEWORKSHOP GUILD 


will do for you 


afiiate in the National Homeworkshop 
Guild, Inc,, and immediately is entitled to 
all the benefits and services of the Guild, 
A little later on 1 shall tell what these 
benefits and services are, but first let me 
‘about forming a'local club, 
he officers of the National Gud have 
ience in this work 
aS coe ley on ‘the original club 
‘in Rockford which has been 
fo successful A typical meet 
ing of illustrated 
toes We baw how's sks 
Should be run. All this infor- 
‘mation is at, your in 
a complete bulletin that has 
been prepared on the subject 
of forming a local home work 
‘shop club. You can have this 


ite a. lige seltaddremed, 
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epare your local constitution’ and 
jaws, how to arrange for adequate publ 
ity, and what to T cannot go into 
ail this in the limited space available here, 
but T can assure you that you will have 
no difficulty in organizing a local chub if 
‘ow follow the suggestions given in the 
ulletin, 

Let me now outline briefly the more 
important things that the National Home- 
workshop Guild will do for each local club 
ait with it j 

‘rst. and perhaps most important, it 
will provide all the information necessary 
to make your club successful—informa- 
tion such as that contained in the bulletin 
just mentioned. Once a month the Guild 
will send the secretary of each affiliated 
club a bulletin or news letter. Some of 
these will contain detailed and carefully 
studied plans for conducting one or more 
meetings; others will contain infor. 
‘mation on exhibitions, contests, and 
all topies of interest ‘to, local clubs. 

Second, the Guild will conduct a 
speakers’ bureat. “Much information 
has already been assembled as to 
where speakers and demonstrators 
ay be obtained by the local clubs. 
‘The club in Rockford always has 
some informative address or demon 
stration as a main feature of each 
meeting, and its experience in build 
ing up fuck programs wil be placed 
at your disposal, Various large manu- 
facturers have promised their utmost 


By LEVERN T. RYDER 


President, The Notional Homeworkshop Guild, Inc. 


support to the Guild and are willing, when 
sufficient number of clubs have joined 
the organization, to provide expert. in- 
structors and demonstrators who will go 
from club to club. This service will be 
developed as the organization grows, but 
meanwhile the Guild will be able to show 
‘you just how to develop interesting pro- 
grams and find good speakers in your 
‘own locality. 

In the third place, the Guild will pro- 
vide information on club projects and 
community projects. Nothing will add 
more to a club’s popularity, for example, 
than to make a number of toys for poor 
children oF orphans, and this can be dane 
very easily and inexpensively by dividing 
the work up among the members, The 
resulting publicity is likely to bring in 
new members and will enhance the pres- 
tige of the club in the community, 
ee, Cuil a6 a, fourth service, will 

ip you find just what type of work you 
can do most successfully and with the 
greatest pleasure and profit. In recent 
Rts the, home workshop has. grown to 
i an insttion of extraordinary dive- 
sity. ivisions, the possible projects 
in each branch, and the machines, tools, 
equipment, and materials are almost be- 
yond cataloging. The Guild will show you 
the whole field so that you can pick out 
the specialties you like ‘best. 

Fifth, the efforts of the Guild and af- 
filiated clubs will be given unity and made 


immeasurably more effective by having 
freer, cf te 
al organ, All the important news of the 
eee, Sie ornatis 
mein oo ee a 
Siecle mes 
of the teers ol 
pte 

“ 


Finally, the Guild, 
through its national 
officers, will endeavor 


The Guild wit! 


to answer the questions that arise in con= 
nection with all local club activities, 


the organization grows, an information 
bureau and reference library will be built 
‘up that will be invaluable to the amateur 
craftsmen of the United States. 

‘The des, far a the National Home- 


Guild is concerned, have been 


it is entirely noncommercial. It 
nothing whatever to sell, Its offic 
and directors are giving their services 
free. ‘They have defrayed out of 
their own pockets all the costs of 
organization. Furthermore, they have 
the advice and support of an advisory 
council of men of national distinc- 
tion, all of whom have freely volun 
teered their services. 

In the very same spirit, Porvtan 
Sciexce Moxraiy has’ extended 
the utmost codperation to the Guild, 
Its editor and home workshop editor 
have both (Continued on page 87) 


1 


local home workshop club successful. 


instructors, and demonstrators may be 
obtained. 


3 


nd handicraft contests. 


Six Great Services 
Provided by the National Homeworkshop Guild 


Bulletins, news fetters, and all in- 
structions necessary for making a 


|A speakers’ bureau for giving in- 
formation as to where lecturers, 


Plans for community projects, ex- 
hibitions, club and group projects, 


find your own best specialties in ft. 


Which is the official magazine of the 
National Homeworkshop : 


tion with local club activities. 


‘A survey of the whole home 
‘workshop field so that you can 


The prestige and editorial support — 
of Popuiar Science MONTHLY, 


Guild. 


‘An information bureau for. 
ing questions that arise in 
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Ufood. Leach National 


Homeworkshop Guild 


ak IS our belief that the formation and ca purpose of the 


National Homeworkshop Guild, as described elsewhere in this magazine, represents 


one of the most important ey, steps ever taken in the organization of handi- 
et 


craft activities over the entire country. Nor could a more opportune time have been 


chosen for Sy its inception. Now that men in every walk of life find it 


necessary to adjust their ways to the use of more leisure time, thousands will find 
= 


in these local clubs a new and a intriguing solution to their spare-time 


— 
problems. And to the hundreds of thousands already spending oo countless 
a 
ae 
happy hours in the pursuit of homecraft hobbies, the Guild offers 3 added oppor- 


tunities through the codperative efforts of its associated clubs. The undersigned 


congratulate the a organizers and wish them every success. We invite all 


Sip 


club members to 
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use us as a source of information. The experience of ex: 


ent) POPULAR SCIENCE MONTHLY 


i“ homecraft work 


is always at your disposal. And to those who desire it, first reports of all new develop- 


available, Again let us extend our 


best wishes and our hopes that from this modest beginning will arise a series of clubs 


throughout SQ the country, promoting homecraft work and spreading the 


message of pleasure and profit which these splendid activities bring to every man, 


° ° . 
Henry Disston & Sons, Tne. 
F.C. Atkins and Company ae Nicholson File Company 
Indianapolis, Indiana ee See Ee ee Providence, R. 1. 


Atkins Silver Steel Saves ‘William Dison Iacotporsted “A File for Every Purpose” 


New 
‘The Carhorundum Company Mis up. of Took or Arts & Crafts Russia Cement Company 
Niagara Falls, N.Y. Gloucester, 
Sharpening Stones and Grinding Wheels Greenlee Tool Company LePage’ Liquid Glu 
The Casein Mfg. Co. of America, Ine. its Chisels Turing & Mortsing Tools Stanley Tools 
New York, N.Y. New Britain, Conn. 
Mérs, of Casco Waterproof Glue Hand Tools, Electric Tools 


Delta Manufacturing Company 
Milwaukee, Wise. 
‘Makers of Quality Motor-Driven Tools 


Walker-Turner Co., Inc. 
Plainfield, N. J. 
Mirs, of “Driver” Power Toole 
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RRANGING | satisfactory 
darkroom facilities with- 
‘out upsetting the rest of 


the family is one problem 
every: amateur photographer has 0 face 
fas soon as he gets beyond the press-the- 
Inutton, let-someone-else-do-the-rest. stage 
of the bobby. 

Indeed, many amateurs of the type, to 
whom developing, printing, and enlarging 
make a strong appeal are scared off by the 
apparent difficulties. Actually it is quite 
eaty to fix up a good darkroom without 
disturbing anyone, even in a small apatt- 
‘ment 

"The first question: How dark must a 
darkroom be and how ean it be made that 
‘way? The answer depends on what. work 
you expect to do, If you have a roll-film 
Eamera. develop your films in a daylight- 
Tonding tank, make prints on velox or 
similar paper, and do not go in for bro 
mide enlarging, any room in your home 
will be dark enough at night without even 
Dothering to pull down the shades. 

If, however, you develop roll films in a 
tray’ develop’ lm packs, cut films, or 
pistes, odo bromide enlarging, you mus 

ave a darkroom that is absoiutely, free 
from light. A perfect darkroom. phot 
graphically speaking, is one you canst in 
for fifteen minutes with all lights out and 
at the end of that time not be able to see 
a single thing—not even so much as a 
Vague hint of light around the door or 
window frames 

‘Your first. thought will be to. hang 
blankets over the windows to cut off the 
light, That will do in an emergency, but 
is-a nuisance as a regular practice, Tt is 
much better to fit light-proof blinds. to 
the windows and fix the door so no light 
gets in around the edges. The details of 
this job depend on the windows in the 
room and the type of door, and they, in 
turn, will differ according to the room you 
choose or must, through force of circum- 
stances, use for your darkroom. 

Ti you live ina private house, obviously 
the best location for the darkroom is the 
cellar, preferably in the laundry where 
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IT’S EASY TO FIT UPA 


Darkroom 
5 in Any Home 


By Frederick D. Ryder, Jr. 


there is running water, In a small apart- 
‘ment. the bathroom is a logical choice for 
the same reason, On the other hand, any 
arrangements you make in the bathroom 
of a small apartment must not interfere 
With its normal use or make the room 
lnsightly, otherwise there will be strenu- 
ous objections from the other members 
‘of the family. 

‘The kitchen also is an excellent choice, 
‘especially the modem type with its large 

ingle of double drain-board sink, A point 
in its favor as a darkroom is that ordi- 
marily you can have undisturbed use of i 
aiter the supper dishes are out of the way, 

Bear in mind that running water is not 
an absolute necessity, If T were forced 
to choose between any’ reasonably 
dloset that 1 (Ci H 


re 


A Chance for Kveryone in Our New 


50 PRIZE PHOTO CONTEST 


YOU have no restrictions to worry 
shout when competing for one of the 
‘ight prises in our new $80 contest for 
indoor photos: The subjects can be any 
thing. you please, and the prints may, 
be of ‘any 'sise- Only the quality ‘and 


SECOND PRIZE... 15 


photo-finisher, as you prefer. The con- 
Nest is open to any amateur photog- 
rapher except employees of POPULAR 
Scuexce Monruty and their fam- 
ilies. You may enter as many different 
‘prints as you please. Mail them to the 
Photographic Department, POPULAK 
‘Science Mossy, 381 Fourth Avenue, 
New York, not later than February 1, 
1934, and ‘mark your entry “January 
Photo Contest.” Tt is ot necessary to 
send the films. No prints will be returned 
unless a self-addressed, stamped envelope 
is inclosed. In case of ties, each tying 
contestant will be awarded the full 
‘amount of the prize tied for. 


THIRD PRIZE... 85 
FIVE PRIZES, $1 each. 5 
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EAST \e er rato 
Annual Gters 


Gift Guide 


© Sharpshooters for experts 
shots for beginners—there’s 
giftforevery need. Kodaks for min 
snapshots... for large pictures . 
movies....for “stills”... whatever your 
-making desires, there’s a Kodak 
See these latest cameras 
emake this a Kodak 
Christmas, Eastman Kodak Company, 
Rochester, New York. 


ULTHA-FAST LENS. 
AN ULTRA-FAST SHUTTER— 


fer ser tange fdr wo eOlot 
Fives und cases 8 75 


A CAMERA AT 429.50 
FOR MOVIES AT 104 SCENE 


} EASTMAN'S FINEST 
CAMERA 


Gthee Brownies peied 
Slow ar $130. 


GIVE A KODAK + IF IT ISN’T AN EASTMAN, IT ISN’T A KODAK 
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STOPPING LEAKS 


WHERE THE METAL IS THIN 


HIS ig the easiest hind 
‘ol a Smooth-On repair 
to make and anyone cam get 
ood result 
‘Merely: mix the Smooth- 
(on with water until ie forms 
patty, "the lak sata 
eam, pry open a itl, lean 
fa ‘and force the Smooth 
im with the finer or & 
fhe ‘blade, Ata rusted spot, 
‘ifthe. rust, foree 
{he Smoath-On theo and 
press Ito’ anchor ‘on both 
fides, “AC small holes, pat 
eiween 


nd ‘nut for" ‘deawing up 
tia 
‘Smocth-On No. 1 foreed 
Jno seam opening’ between 
rivets er into the ‘holes 
“ulekly metalizes and there= 
Alter a" tahtaziest hot 
fr cold water, steam, smoke, 
si, pasolin, wan et Te 
Bolan ay’ met ad an 
be ase as Well to to 
1 dla ern 
or wrought metal 
radiator boiler and fore 
fees, Ulf also to Ushten 
loose banaes and to anchor 
loose bolts, srew ete in 
tet, coverste, tie and 
ood 
‘By. following the simple 
aircon inthe Smooth-On 
Apa pol, You "ean 
dozens of home snd 


cast 


utomnobile repair ta very 
Small" fraction. of. What. 
Fepalr man. would "charge, 
fand if you keep a small ean 
fof Smooth-On ready for 
‘emergencies, you also’ avoid 
annoying: del Oil Leake 


jet Smooth-On No. 1 in 7 of 1elb. ov 
Selb. tins at nearest hardware store or If 
recessary direct from us. 


cd ‘ee fa ao 
fue eacied at eke 


IOTH.ON MiG. CO. 
EN Rommunipae Mees Seats Ci. 
Pie send the five Seth-On Repalr e 


Nine none - 


Rabe 


IT’S EASY TO FIT UP A DARKROOM 
(Continued from pase 68} 


ingly choose the closet. Carrying a few paile 
fof water of an evenins is but 2 small price 


plywood or pressed-wood board. The exact 
method of fitting depends on the type of 


in the cellar, o all you have to remember i 
‘that light cannot get around two right-ansle 
comers that are painted fat black, even if 


the joints are quite loose. 
post illustration on page 68 shows 
a commer of a cellar datkroom.. The window 
At the upper left i fitted with a. plywood 
blind. ‘Three dollars’ worth of yellow pine 
sheathing—about the cheapest. fumber ‘you 
ean buy—supplied the wood needed to build 
the workbench and chemical storaze shelves, 
which are placed next to the enameled iron 
tub tops. "This a convenient arrangement, 
fives sou lots of roam to work, and dors not 
Interfere with the normal use of the laundry 
tubs on wash day 


F YOU will examine most bathroom or 
itchen windows, you will Gnd there is. 3 

‘at. surtace onthe frame all aroun 

casement that fs broken only by: the pr 


faph on page 68 shows a biiod being aj 
plied to such a window. It is made of 14-tn 
resset-wood board with a. strip of black 
elvet ribbon glued lose to the inner edge 
land around the bottom edge where it rests 
fon the sill, When held in place with a few 
thumb tacks or tiny’ swinging wooden cleats, 
Irie absolutely sht-tighe 

When not in wis, the blind can be left 
standing hind ‘the radiator’ where i wi 
fot be in the way and will hardly be noticed 
ifthe inside surtace is painted to match the 
walls, T have seen one blind of this tspe 
that"'was cleverly enameled and ‘lined to 
‘match the ‘tiling 

But little Hight gets throuch most reason 
ably well-ftted doors except under the | 
tom. "There sometimes i a8 much as 
sence between the ge and the sl or foo 
Gite the ‘ge of 3 thin velvet ribbon close 
to the bottom edge of the door to curtain 
ff this unwanted licht. With poorly fitted 
‘doors, such as a llr door, of me that has 
warped badly, it may be necemary to se 
2 strip of ribbon all around the edge to stop 
light coming arvund the jamb, It the door 
is of any dark color, the ribbon ean be of a 
matching color to make it inconspicuous 

‘Once you have the darkroom really 
the nest job is to install a safe dat 
Tisht. ‘The third. illastation om pase 68 
shows the cheapest form of safe dark 
Tight. Colored lave screens of dierent 
ranging from the exceedinaly 
i, safe with panchromatic film, if used 
flseretion, toa beizht yellow that ives 


‘lace as indicated. You 
fan buy: these safeliaht screens separately 
fn Unis smallest size of in larzer sizes, 


ims, plates of paper ou tse really 
nowt jus hat Lind of Hehe‘ how mach 
ff te dhce product will stand 

fing. Ti sou try to, ae up 2 darkroom lst 
‘Sih uated material such ss red areca 
trance electric tisht bulla, you wl ether 
fave too mach of the wront Kind of haht 
hl tne your fms or have'a mach dimmer 


light than would be pee if of exactly 
the rizht color for the work you are doing 

"The next problem is where to. pat. the 
trays. This i simple in the cellar darkroom 
ilustrated because there i plenty of working 
space. In a kitchen darkroom, the drain 
Board of the sink does for the developer, 
shortstop, and fixing trays, and. the sink 
lise serves for a wash box if you knock the 
bottom out of a small tomato can and plice 

‘over the drain so that the water has to 
se to the top of the ean before flowing out. 

“The modern bathroom washbasin rarely 
offers a safe tupport for one tray, let alone 
three. "One solution, if the arrangement of 
the room makes it convenient, is to cut a 
wide board Tons enough so that it can be 
Supported lengthwise or crosswise on the tub. 
‘The latter, when filed with water, makes an 
acceptable’ wash tank. 

If the room is planned so this Is not con= 
venient, it may be possible to make a de- 
Lachable shelf that ‘will fi on top of the 
toilet fush box aiter the porcelain cover has 
Teen lifted off. This works well i the Mush 
box is beside the washbasin and at the eight 
hreieht 

Tn the closet type darkroom where there 
is no running water, the most dificult prob- 
lem is to Bet your hands clear of hypo  be- 
fore you put them Back in the developer, 
The answer is to carry in two pails nearly 
full of water. Always rinse your hands fist 
in one and then in’ the other In the sime 

irder, then dry on a towel. This double 
ising. will remove 40 much of the hypo 
that what's left on your fingers won't do any’ 
damage. 


HE. final washing, too, ean 
ently done ina darkroom. 
ning water. Adequately complete washing 


plate, oF paper is 
the water in the tray’ Is changed 
‘at five-minute intervals, 


fore do 
saves quite a Tot of water, which ts am 
‘of importance ifthe water rates hs 
soar Tea stay the soot 

est ad perhaps the most important 
‘of all darkroom’ problems is the matter of 
leanlines Photographie. developing and 
printing are deliate chemical process. Uni 
form "and satisfactory results cannot be 
Caived. wih ety trays and careless 
‘lina that allows any chemieal to net where 
‘docs not belong Dish washing ss not con: 
ilered. recreation whether it is practiced 
in the Kitchen of the darkroom, Neverthe- 
less you shoul make st an invasable. rule 
{eda out every tay thoroughly. and to 
{hop up every drop of spilled solation before 
So? git for the "ight 


This de the thirty-first article in the photo 
graphic series by Atv. Ryder, He has covered 
bracticelly all the snore essential information 
Bcessary for successful amateur photography, 
Tt additional articles are being. planned and 
the series ‘cll be contined as Tong. as read 
fri are interested. If there is any particular 
Vopie sow sub Afr. Ryder to discuss, please 
‘drop a line ether fo him personally oF fo the 
Tome Workshop Department. 


A HINT ON LAYING VENEERS 


A omar aid to successful venecting is to 
use callophane between the caul and the 
Yeneer instead of paper. Unless left for some 
time, the cellophane will not stick to. the 
slue, thus saving much work —J, H, Bers, 
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Is EASY ¢o snap 


CHRISTMAS PICTURES 


indoors 
or 
at night 


IT'S EASY. SET YOUR CAMERA 
FOR‘TIME’, OPEN THE SHUTTER, 
FLASH THE LAMP AND THEN 
CLOSE THE SHUTTER. 


with this 


MAGIC 
NEW LAMP 


What fun! Picture the children tearing open 
their gifts... Grandma under the mistletoe... 
scores of joyful Christmas scenes indcors. It’s 


vith the new G-E MAZDA Photoflash lamp. 


JEAN, THESE INDOOR PICTURES 
ARE GREAT. WE'LL REMEMBER 
THIS CHRISTMAS EVEN WHEN Easy 
THE CHILDREN HAVE GROWN UP 


Just flash the lamp and the picture is yours. No 1 
smoke or dust. It’sas easy as taking snapshots in sun] 


Getsome of these magic new lamps from your druggist or 
camera dealerand enjoy new fun this Christmas. They're 


only 15e. General Electric Co., Nela Park, Cleveland, O. 


GENERAL @3 ELECTRIC 
MAZDA PHOTOFLASH LAMPS 
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"Two Remarkable New Kits 


The lines are those of and Blueprints Nos. 197 to 200.......+ 698 
the Tzsquremeter "EE. Same with hull lite sawed, 
iotemational racing —F. “Liner Manhattan, All raw 
sloop Sharpie,and the (except paints) for a simplified miniature 
fnew method’ of tag model 12n.Jong, and fueprint No. 204. 1.00, 
board. construction "G._ Elizabethan galleon Revenge. Ali raw 
was devised by Louis materials (except paints) for a model 28 in, 
Poll, Je long, and Blueprints Nos, 206 to 209... 6.75 
‘The second kit, GG. Same with hull blocks shaped. 7.25 
marked L, containe — H, Cruiser U.8.8, Indianapolis, All raw 
all the raw materials materials (with ‘enamels) for a simplified 
(except paints) for 12-in. mode, and Blueprint No, 216. 150 
bouilding our new shiy. J. Clipper ship Sea Witch. Ail raw mate- 
model, Farragut’s rials (except paints) for a simplified 13-In, 
model, with blueprint... i 
K. ' Jute fiber (tas board) sel 
‘Sharpie racing’ sloop with 20-in. hull, Can 
bee a5 corto or sled. Very light 
and fast. "No tools requlted .-.+..,7+ 
Parraputs fapsip derijond, a sear 
andsail ‘sloop-of-war, All” raw "materials 
(except paints) and special Blueprints Nos. 
221 and 222, The hull is 33/4 in, long, and 
Steuctions “or "blue- the aver length is 41 If, s.-scseee 7.98 
prints LL. Same with hull lits sawed... 848 
HIS month you have your choice of A. Whaling ship model Wanderer. Allthe No, 2. ‘Solid mahogany. tray-top table 
‘two new contruction Kits that are in aly wood, wire, fishing line, 23 im high with a 15 in. diameter top, Ready 
many way’ the most unusual we have ‘bat the pasts, to: to arsemble, but without finishes... 540 
ever offered. One, marked Kin the following ith Blueprints Non. 151 to 158 24 
list, contains ready-to-assemble materials for booklet. The bull is 20/4 in. long... in, long, 9% in, wide, and 24¥4 in. high over 
what i beteved tobe the Hihtet fatet TAA. Same with hull Kits sawed all, Ready to assemble, with finishes. 5.30, 
4osn, mde rating hogp ever designe. Its ‘Spanish galleon ship model, 24 in. "No. 5. Solid rock ‘maple hanging’ wall 
agen lg ee Sipe eS apg ED cone drawer, 191 in. wide, 3354 
the kit"are more thin esky separate items, BluspintyNow Mand Tanda boakle 648 ins hich. Ready to asemble ad stan in 
p DD.” Same with the two main bull blocks cluded verre 7 


Facing yache made from KIT K ‘The hstorie Martord—KIT 1 


2 : rr 
"HE fidetip iso O88, Fai, St 
long. All the raw materi (eacept fait) 


KIT F—Materials for 12-1, model of Manbatt 


lene send re Ri 
whch Finn 6 


Ailes 


i bid mame sry cle) 


ste Pvc of all hit een FH, J 
Sats Ligier wet af te Stecaeiet her 
nul bac stipes carers We Deepa 
oo bath ch wdes and ©1001 
if gou sede €. 0B. ou il tae 
deer the extra chats tude oy 
{eRe ey which amon iPS cent Ke 
Pea 7 Sot cannot bese COB. 
tiie i ‘wate oly tw the Cried Ste 
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GRINDING DRILL POINTS 
FOR DEEP HOLES 


A large manufacturing plant, experienced 
considerable drill breakage with unusually 
deep holes in castings, especially. those sizes 

funder 3% im. Tt 


was. finaly” dis- 


UP BS n LIPA Lover that grind 
e ing! the points as 
“3 85. shown ‘increased 
“ C tepreduction 
eS from 60 to 18 pee 
% cent. Lip B cuts 
fist, the chip be= 

4 ing halt the width 

ofthe ip and near- 

Dill eronnd vege rte comer of te 
freeseutting setion fle, Lip dao 
fats the chip or 

half of the wide, but the larther hal from 


the center of the hole. ‘The chip is thus divided 
by the two lips, and a f 

silks, This. naturals 
Increased foed.—Hecvie J. CHAMBERLAXD, 


NOW 
READY 
. » Your copy of the 
1933 Home Workshop 
INDEX 


How, cite, ave 08 mented throne 
jour back copies of Popular 
Scletee Monthly to find some home 
workshop article you distinetly remem 
Bered aeeing? And what a job it w 
Ha one eyes resizes what & wealth of 
ublished in this magazine 


some particular item. 
ve yourself all this trouble 


‘ome Anal 
‘alphabetically every 
of craftwork, ‘shay 


fe repairs and short cuts, 
‘model making, radio, automobiles, and 
such hobbies as chemistry, microscopy, 
and astronomy. It is a complete and 
carefully cross-indexed key to the 
‘most up-to-date reference material on 
these subjects that can be found any- 
where. 

‘Your copy of the 1933 Index is now 
ready and will be sent for ten cents 
fo cover the cost of printing and mail- 
ing, A few copies of the 1932 Index 
are also still available 


Popular Science Monthly 
381 Fourth Avenue, New York, N.Y. 


ee ede the Hone, Wor Td of Teens 
Eig Bae, foc which Ttocne tes cate 


1x3 0 ie 


Cay. sue . 
‘Nore: cae pri nase aad aes very Cary 
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Fascinating new Game! 
Have the fun... thrills... adventure of a 


RADIO TOUR 


ndians ithe Black Hills sage apie 


‘Ao Nigh Hatywod et he sh 
nebo dice wran adventure on Kaden Tour 


Rinavide st Madigon Square Gurden be 
itemtor the Bs kehon ‘font 


Throw out old, worn-out radio tubes... re-tube with 


new Cunningham or Ra 


-ERE'Sa chance to get in on the greatest 
‘game ever devised for radio set owners! 
Don't confine yourself to five of six stations 
=there are more than 650 to choose from 
Go oa a Radio Tour! A turn of the dial 
‘and you're touriag North America! Drop in 


Indiana... get the 
thrill of the Mardi 
Gras in New Orleans 


From Maine to Cali- 
fornia, the game is 
‘on—getin itt 
Here's all younced 
to surt playing: A 


trons—get in the game! 


‘good radio se, witha good antenna system— 
lusa new set of Cansingham radio tubes oF 
RCA Radiotroas.Don'tbeheldback by worn, 
“stick-in-he-mud” tubes. Step out tonight 
with the world’s finest—the on/y tubes guasan- 
teed by RCA... buile with 5 great new imn- 
provements undreamed of when most people 
Bought theie tubes. To make it easy for you, 
‘we'll send you large 4-color "Radio Tours” 
‘map showing ata glanceall the radio stations 
inthe United Seates, Canada and Mexico, with 
callletersand kilocycles... And the remark. 
able new "Radio Set Performance Yardstick” 
devised by RCA and the Cunningham engi- 
‘cers Ieellsyou whether your set is in excel- 
leat, good, far of poor operating condition, 
Ger this exciting booklet “Radio Tours 
with the new "Radio Set Performance 
‘Yardstick” from your dealer or send 10c in 
stamps to cover handling, 

od muilingtoRCA Rai 
toa Co, Camden, N. J. 


@e 


nningham 


Adres 


(non mastiesnt RCA Raison Co, Cadet XJ) 


(© Ths sal onan advent signs the apron af POPULAR SCENCE INSTITUTE OF STANDARDS. n 


HICKORY PLACE CARDS 
AT WOODCRAFT DINNER 


At A uawquer I recently attended in 
hhonor of fathers of Boy Scouts, the favors 
were pieces of green hickory ‘sawed and 
labeled as shown in the accompanying il- 
lustration, The Scouts obtained the small, 
hickory tree trunks while on their hikes, 
and the local high school shop teacher 
sawed the aticks diagonally into sections 
Approximately 14 jn. thick. 

in using tt , any available small, 
tie te beancion et then iceny 
may be used, The diameter of a cross sec~ 
tion of the wood may vary from 1 to 2 in 
If a power saw is not available, the wood 
ean be held in a vise and sawed hy hand. 
Avoid marring the bark, which adds to 
the woodcraft look, Rémove the saw 
marks with sandpaper, then cout the sc 

in shellac’ and letter with In- 
dees Asta 


NOVEL JIG-SAWED CIGARETTE HOLDER 


‘Twose who wish to try something new 

the way of a jig-sawed project will find 
this cigarette holder a novelty that is at 
once interesting to make and useful when 
completed. A number of them could be 
made up for Christmas presents. 

‘The holder is made of gumwood, each 
half being cut out on a fig saw and glued 
to a solid centerpiece 7/16 in. thick, as 
shown in the accompanying drawings. Each 
section holds ten cigarettes, The toppiece, 
which is 1 in. high, is the same shape as 
the lower piece, but the latter is only 

high. The grain of the wood is vertical 
in these pieces. A 1s in, thick bottom is 
alued in each half of the lower piece. 

Walnut veneer with maple inseris is 
glued on the upper part of each side to add 

jerest to the design and to cover the 
joints between the centerpiece and side 
sections, The same expedient is used to 

ide the joints in the lower part of the 
holder, but only maple is used here. 

‘The handle is laminated, The center- 


‘eit heep two, 
‘iterent brands of 
‘Clearetts separated 


ROUND GASKETS CUT WITH RAZOR BLADE 


Rowxp gaskets of pa- 
per, cork, or felt are of- 
ten’ needed in the garage 
or workshop, but are 
very dificult’ to make 
‘quickly and accurately 
Without the use of some 
form of circular gasket 
ccutter, Such a cutter can 
be easily made from 
scrap material. 

‘The base is made from 
a pice of in. har 
‘wood about 12 
Inthe center a small hole 
jis bored, and into this is 
driven. the center pin, 
‘which is 2 6cin, length of 
light, stift wire such as 
the ordinary wire coat 
hanger is made from. After it has been 
tightly driven in, a point is filed on the 
‘opposite end to make the center hole in 
the gasket material 

‘An old inner tube valve stem is drilled 
out so that it will just slip on over the 
center pin. Another piece of stiff wire 
forms the arm of the device, the middle 
of the wire being bent around the valve 
stem and securely clamped between two 
regular valvestem nuts, The ends are 
then joined by bending them together and 
soldering. Space the wires so that a !4-i 
bolt will slide freely between them. 

A hole is bored in a 74 by 1! by 194 


" 


in, hardwood block as shown for a 2 by 

in. carriage bolt, Two grooves are filed 
in the top of this block for the wires of 
the arm to slide in. The carriage bolt is 
fitted with a thumb nut and a plain washer 
for clamping the wires, 

The razor blade is held by a small 
round-headed. screw and a_ washer. It 
should be adjusted so that the cutting i 
done by the comer of the blade. 

‘The gasket material to be cut is pressed 
on over the sharpened point of the center 
pin. The valve stem is next slipped on and 
the blade set to whatever radius is de- 
sired —L, C_ Pruries. 


parts for the holder is very 
Tike: making’ 4 pleture ‘porsie 


Working deawing with principal dimensions 


piece has the grain run- 
ning. across, and the two 
outside pieces have the 
grain running vertically, 

Walnut color oil. stain 
was brushed on to darken 
all the wood but the maple 
inlays, and then two coats 
of thin white shellac were 
applied “for a Singh — 

WOMAS B, OWENS, 

Note: This design wos 
awarded a prise in our 
Nowell'y Jig-Satcing Contest 
(see PSAL, Tuly '33, B63). 


BOBBINS TO AID IN 
KNOT WORK 


To xeeP the long 
fends of cords used in 
fancy knot work from 
becoming snarled, 
are ordinari 
into hanks, but 
ive found ie beter 
to use small wooden 
holders or bobbins like 
that lutate, The 


passed thr 
in the bob! 
knotted. Then the re= 
serve supply of string 
is wound on, and two 
half-hitches are taken around the longer 
car of the bobbin, Since one can pull as 
hard as necessary against these hitches, it 
is more convenient to use the bobbin as'an 
aid in pulling than to depend on one's 
fingers alone. When more string is needed, 
the line is unhitched, one or two turns 
are taken off, and it is again temporarily 
hitched on—R. S. Tavcorr, 


The Jong cord ends 
ire tept 


CHOOSING A MICROSCOPE BULB 


acti scmeoms tanh 
gfe bcs mail ciate 
eal peed etian 
Se eee eee 
Pieler 
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METAL SHEETS ROLL ON 
BALL-BEARING SKIDS 


‘Tine movement of large and heavy sheets 
fof metal to and from punch press, rolls, 
fand other machines i= made much easier and 
faster by the use of a ball-bearing skidway 
like that illistrated. Two or more thick 2- 
or 3-in. channels have holes punched in them 
at regular intervals and sockets welded in for 


steel balls, Each bull is inserted through the 
hole, after which a small section of plate is 
Welded over the hole. Welled hories Of pipe 
fre used to support ihe channels. Short sec 
ions of larger’ channel stock are ‘welded 
Eroawhe onthe ho 

ball-bearing’ channels Jost? 


C. Cow 


CELLULOID BUCKLES 
(Continued from page 63) 


feroll saw, and the cutting done with 
Tight strokes, If a power saw is availab 
tse the finest. jigsaw’ biades and feed. the 
Imaterfal against i slowly; otherwise the beat 
Will melt the ellulokd, cause sticking, and 
break’ the blade. Sawing at a 1S-de- ante 
ives an attractive beveled appearance to the 
Work. (See Fig 

“The sheet celluloid is very easly engraved 
with any design by using nail, Grind and 
file the point’ V-shaped and hone it until 
sharp. Figure 5 shows the way to hold the 
frraver in cutting out an initial. If desired, 
the lines mas’ be filed in with prepared was 
for even thick oil paint such as artists “se 

indpapering and filing. are necessary” Lo 

even ‘up the edges of the buckles. A velvet 
finish ‘may be obtained by polishing with 
ppumice stone and water. Whenever it_ Is 
hecessary to restore the glossy’ finish, as after 
funding and ‘filing, and to remove scratches, 
flow ‘acetone over the buckle with clean 
brush. This must be done quickly to. avoid 
leaving brush marks (Fig. 3). Acetone, which 
ie'a solvent, is alto useful for cementing two 
sheets. of celluloid. together to. build “up a 
thick buckle. Clamp the parts together un- 
til’dey, then flow ‘the edges with acetone, 
Which ‘wil conceal the joint. and make tie 
Tivo parts look like one 

‘Tongues are made from shor 

5 anneate 

bent to the required 
after which it is pounded partly’ fat w 
hammer to temper the metal and sv 
equi 
tongues is to dip them in a hot solution of 
2O grains of lead. acetate, 50 erains hypo 
(Godium hyposuiphite), and 4 oof distilled 
water. As the temperature of the solution 
rises, the tongues ‘will rapidly, change to 
many colors, one ata time. They ane re- 
moved when the desired color i visible. The 
metal will be found covered. sith a touzh 
film of the color. A test tube and Bunsen 
‘burner are handy implements for this opera 
on, 


pieces of 
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A Practical Workshop in 
One Motor-Driven Tool 


New Low Priced “Delta” Drill Press Performs 
Six Different Operations Efficiently ... 


ES, this remarkable new Bench Type Drill Press is really six tools in one! Drilling, boring, 
‘mortising, routing, carving, sanding, and shapins-—these are the major operations you ean 
perform eficiently on this amazing 6-in-one motor-driven tool which is built to stand up 
Under heavy production work-—yet i priced 
0 low as to be within the reach of every 
home workshop owner. A quality tool 
throughout—with numerous interesting fea- 
tures. For full details mail the con- 
venient coupon below—TODAY! 


A Complete Line of 
Motor-Driven 
Woodworking Tools’ 


Units are conven 


Mail Coupon 
for FREE 
CATALOG! 


EASY 
TERMS 


10-DAY TRIAL 


Ear al 


iuaranteed 
‘offer and alo of the “Delta” Easy 


Useful Hints for Car Owners 


Ideas Furnished by Our Readers 
Whose Practical Experience Has 
Demonstrated Their Great Value 


seats, I recently converted the rear 

compartment of my business coupe 
{nto an inexpensive, yet comfortable, rum= 
ble seat, An automobile junk yard that 
harbored a disabled coach yielded the 
seats for a few dollars. After the lid to 
the rear compartment was removed by 
loosening two bolts, T placed the seats to 
allow plenty of lee room and bolted their 
hhinged standards to the compartment 
floor. When not in use. the seats can be 
folded down and the lid replaced. If at 
any time I want to remove the seats en- 
tirely, all I have to do is pull out the 
hinge’ pins in the standards—R. G. A, 


B: INSTALLING two bucketiype 


Sticking Garage Doors 


N THE winter, swinging garage doors 
often stick and freeze along their bot 
As a result, every bit 
lates on the drivew: 


in front 
‘of the doors must be cleared away before 
the doors can be opened. You can make 
this less of a chore, however, by altering 
the construction of ‘the doors and supply 


ing an oak sill, Since it is generally the 
snow and ice on the driveway directly in 
front of the seam between the two doors 
that causes the trouble, cut the door bot- 
gle as shown and install a 
i ill that will provide about four 
inches of center Clearance. D, G 


Oiling Cylinders 
ERE {s a simple device for quickly 
HERE sie dec or uty 
cil into the upper cylinders of a new or 
reconditioned motor during the initial 
running-in period. It is made up from a 
smal, mayonnaise jar, an oll can spout, 

and a short pick-up tube having an 
Gantler of appeccomitiy gotsitonale 
inch, After drilling a hole in the oil can 
spout near its larger end, solder one end 
ofthe pick-up tube directly over the hale 
i tube then is inserted in. a 
inte Er the sere top of tbe magennaie 
jar and a fillet of solder placed around it 
to hold it in place. The screw cap also 
should be provided with a small vent 
hole. To use the injector fill the jar with 


16 


sovorme 


upper cylinder oil and with the motor 
running at a fairly high speed, hold the 


jar so the oil-can spout rests in the air 
intake of the carbureter idling jet. By 
placing a finger over the large end of the 
Spout for short intervals, you can cause 


the motor suction to draw the oil up \ 


through the jet into the cylinder —R. J.W. 


Tre buchetirpe 
ihe ent com 
Fumbie seat 


Tire-Chain Spreader 


(TH the coming of ice and snow, 
owners of many of the modem cars 
may find that the jumbo hubs gracing the 
new wheels make it impossible to, fit 
Ute cing, Be- 


However, | spread- 
cers that will fit can 
bbe made from nar- 
row bands cut 
from a worn-out 
inner tube, Five 
bands will be need= 
ed for each wheel 
The spreaders are 
hooked to the side 
in at equally 
spaced intervals by 
means of hooks 
made by opening 
the looped ends of 
cross-link fasteners 
taken from an old 
chain HF, 


Leaking Grease Fittings 


Watew grease fittings become nicked 
and worn, they very often leak grease 
when the unis applied. You can, pre- 
vent this by placing one or two. thick- 
nesses of cheese cloth over the fitting be- 

"The cloth will 
N. 
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A SIMPLE WAY TO LAY 
OUT LARGE ARCS 


WHEN, space, is Timied, tis deat 
to lay out a large are’ such as might 
be needed for a trellis or to form the 
arch fora window or door opening.» This 
fin be done, however, without finding the 
fadlus of the are and’ attempting to swing 
Jn the curve from the center of the circle 

‘Suppose the ‘are is to be drawn between 
points’ A and. A", which are 33 in, apart, 
hid is to rise Si in, at the highest point, B. 
Place a piece of pasteboard ona plank’ or 


‘Two lathe are fastened a by dotted 
Tinen, then moved im contact with the nails 


other suitable surface, and drive brads at 
oints and. 4, spacing them about ¥4 in 
om the edge of. the pasteboard. 

jather brad at point B. Cut a 4-(t. 
{nthe middle and. plane ‘one edge of both 
picees. Place one piece with its planed edge 
higainse the brads ata and B. Set the other 
‘Meuinat brad Band let it extend out straight 
te shown” by ‘the dotted  lines—that is, 
parall! with the line oF chord. between 
{ind 4}, Where the second lath overlaps the 
first at point 5, fasten them rigidly together 
with ‘bends, 

Place a pencil in the angle where the 
Jaths come together at B. Keep the laths in 
contact with brads 4 and B and slide them 
Smoothly” in the direction shown by. the 
arrow. ‘The peneil automatically” will: draw 
the desired ate. Repeat on the other side be- 
tween brads 8 and a!. Cut the pasteboard 
to this line andl use it as a pattern to mark 
the work—C. A, K. 


BLUEPRINT GIVES PLANS 
FOR BREMEN MODEL 


Bulle by George 


‘OR thowe readers who have built either 
‘of our two miniature ship. model, the 

‘Manhattan and the Tndunapolis, and "wish 

to try something a litle larzer yet not 

‘more complicated, there is no better 

than the ace 

Special blueprint No, 158A. This will be sent 

{to any reader for $0 cents, Please use the 

coupon on pase 84, 

"The length as shown on the blueprint is 
1514"in,, but ‘wo scales are given at. the 
bottom Of the sheet for reducing the model 
to 10 in. Jong or increasing it to 20 in. if 
smaller or a larger model is desired. The 
‘drawings were prepared by Donald W. Clark, 
‘who has specialiaed for years in designing 
Small whittled modes 

"The Bremen model illustrated, which is 
20 in. long, was constructed from these plans 
bby George’ C. Denny, of Washington, D. C. 
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Rudy Hofmeister WORLD'S FASTEST WOOD CARVER 


‘ped at the Century of Progress 

Exposition where Rudy 
Hofmeister turned shapeless blocks 
of wood into accurate, realistic 
models of dinosaurs and other 
prehistoric animals in half an hour, 
by the clock! ‘The figures take 
shape so swiftly, under his flying 
hands, that the eye can hardly 
follow his movements. 

“Naturally,” he said, “my knives 
and gouges must be kept at razor 
edge keenness all the time. Dull 
tools make slow, poor work. Carbo- 


Te above pictures were snap- 


*CARBORUNDUM 


SHARPENING STONES 
Give my tools an EDGE 
over any Stop-Watch/ 


rundum Sharpening Stones insure 
the sharpness of my cutting tools— 
and when I'm working against 
time, ‘Carborundum’ gives these 
tools an edge over any stop-watch!” 
Rudy Hofmeister’s experience 
shows plainly that here is the ideal 
sharpening stone for your workshop. 
For there, also, good sharp tools 
mean clean, fast work. No tool kit 
iscomplete without Carborundum, 
Brand Sharpening Stone—the 
coarse grit side takes out nicks in a 
tooland thefinegriton theotherside 
finishes it off with a perfect edge. 


THE CARBORUNDUM COMPANY 6 


NIAGARA FALLS, N.Y. 
‘CANADIAN CARBORUNDUM CO, LTD., NIAGARA FALLS, ONT. 


ar Send me yar new ae PI of 
“tow to Sonpen Wood Working Tol” 


‘Nuacana Pauua, NY. 


© Thc val ow an advent signs he approval POPULAR SCENCE INSTITUTE OF STARDARDS 7 


Do you have to' 


APOLOGIZE 
for 


your work? 


Avrer you have spent hours up- 
‘on a piece of work do you still 
have to apologize to your friends 
for its plain appearance? 

Ifyou do, itis probably because you 
haven't tried the new Stanley Electric 
Router-Shaper — the “jack-of-all- 
trades” of the home workshop. Cor- 
ner beading, fluting, dovetails, ialay- 
ing, dado, rabbett and molding cuts, 
are but a few of the many wood- 
working operations this new in- 
expensive Router -Shaper will do. 


Anyone can operate it and it does 
beautiful work quickly and easily. 


‘The original multi- purpose mach- 
ine for the home workshop. Sead 
today for complete description. | 


THE STANLEY ELECTRIC TOOL 
COMPANY 
103 Elm Street = New Britain, Conn. 


S Maite by the Makers of the 
World famous STANLEY TOOLS 


NOW-—A Slide Rule for 50¢ 


a 


EF SSRs 


‘Sule MODEL FITTINGS | 
Build the 4-mast Barque, California 


‘Acerca tant sear 


eruean aes Poe slew ee 
Sop cece eet bel 
ne | 


End Table 


G raceful 


Designed in 
American Empire Style 


By Herman Hjorth 


HIS end table is quite different from 
the ordinary types, because it 
‘adaptation of the American 
period, which reached is greater “develop: 
‘ment in the designs of Duncan Phyfe during 
the nineteenth century. While the structural 
and ‘decorative features at ‘first glance mas 
Seem rather difficult, it will be found on closer 
‘csamination that the work is not s0 much a 
‘matter of skill as of time and patience 
The fire step. in the construction is to 
slue up the stock for the sides. When'the 
hue is dry. the sides are planed and smoother 
‘on both faces. They" are then nailed ter 
porarily tosether and the center lines marke 
‘The mails should, of course, be deiven in the 
part that is to be cut away Saw the two 
he same time either on a band saw oF 


wwith a hand turning saw. Next saw the 
Tour S-in. pieces to be ghued to the outside 
te —— 
ear 


than Ie looks to be i 


surfaces of the legs, The grain should run 
lengthwise s0 that these pieces Will sirength 

the legs. Smooth the ‘edses of the '4-in, 
peces, but donot smooth the edges of the 


Ser until later. 
‘The two boards forming the book trough 
ould now be cut, shaped, and planed 10 

dimensions. It is important that both sur 

faces are planed, scraped, and sanded before 
the joints are made. Lay" out the book: 
teoush eres othe ine rare of oth 

the side pieces, making their width equal 10 

the thickness of the book-troush boards: Chis- 

el the grooves to 4 depth of 86 in and finish 
them with a router plane. Fit the book trough 
and” the sides tosether, and. siamber the 

‘Doards and thee corresponding grooves, 

"To complete the sides, four 4-in. boards 
are glued to them as shown on the 
hese boards are then planed 
reduced 


th 
to a ‘thickness of 
fs of the sides are now fin- 
ished with fle, scraper, and 


their 


sandpaper. ‘The. beats are 
thea’ laid out “and carved 
This can he dane with. a 
purine ‘chisel. First 
carve a small Vecut, then 
‘large’ this and round off 

sharp ees, Care must 
be taken always to cut 
the direction ‘of the era 
‘The bends are finished with 
scrapers. and. sandpaper. 
Strip of wood is glued acro 
the eeain of the sides at the 
point where the beads ter= 
tainate 

The beads on the lees are 
rmadde with a scratch stock 
‘This homemade tool was 
described in Uhe preceding 
Article of this series (PS.M., 
Dec. "33, p80). The less 
may’ be’ further decorated 
fwith rosettes, wither turned 
fon the lathe” oF _ bousht 
readymade,  Thrass feet are 
also. inexpensive "and add 
mmuch to the appearance of 


7 


 neTico OF aa WP SOE 


22 


LIT 


‘Always mention PoruLar SCIENCE | 
MoxtHLy when answering adver- | 
tisements in this magazine. { 


‘Side and end views, a half plan of ton, patterns for book 


Lexy firesmommenncson sd 


the table 

“The table is now ready for 
sluing. "Use two bar clamps 
and two gluing blocks about 
Th by 4 by 6-in. Clamp the 
table together without. glue 
to test the Bt of the various 
parts, Measure the distance 
betarcen the sides at various 
points and adjust the clamps 
Uuntil this distance is uni- 


oF rece 


78 
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form at all points. Place the table on a flat 
surface and’ correct any tendency to rock 
by planing off the underside of the lees 
When all adjustments have been made, apply 
lue in the grooves and on the ends of the 
ok troueh and clamp all together. Re- 
‘move any surplus glue before it hardens, 

“The top should be made from a board that 
fs straight’ and beautifully Giured. Tt is 
fastened by means of cleats screwed to the 
sldeplcees. ‘The edge of the top may. also 
be beaded as shown with a serateh stock. 

‘The finish of the table will depend some- 
what on the Kind of wood from which it has 
been made, A’ close-grained cabinet wood 


K preferable, If it is to be stained, a water 
List of Materials 
Destiptin = TOW. 
les (to be beaded) 3 7) 

4 Stripe under beads if 

4 Le averlays oak 

1 Book trout a) 

1 Book trough 4 ay 

1 Top. qo 

2 Cleats ae 

4 Rosettes no 

4 rast claw fot 

12 Serows, Mathead brisht 1-0. No, 9 

Nort AI dient 


Helore using a water stain, the table should 
bbe washed off with clear water and allowed 


10 dry, This treatment will raise the grain 
‘The wood i then sanded again, and when 
the water stain is applied the ‘surfaces. will 
Femain_ smooth, 
‘One of the eas 

ways of finishing 
several coats of a good grade of shellac 
thinned ‘with alcohol to the consistency of 
Water. Do not go over the surface with 
the brush more than once and pick up any 
runs immediately, Alow each coat 10 dry 
At Teast three hours and rub it smooth wil 
No, 2/0 or 3/0 steel wool. ‘The fourth coat 
ray be rubbed down with crude oil, and 
No: 6/0 Wwaterproot sandpaper. Powdered 
pumice stone may be used in place of the 
Sandpaper. The beads should be rubbed with 
de ait andthe pumice stone appted 
Pgerouty wit’ bath having short, coset 
ates, 


REMOVING DUST FROM 
INSIDE OF CAMERA 


‘Tu interior of u camera accumulates dust 
tnd fine particles of material that are likely 
to collect'on the camera lens. This & pa 

ticularly true in the ease of a folding hand 
camera’ when the bellows. is opened and 
slosed frequently, thus stirring up the dust 
‘To remove this ‘material without 2 lot of 
bother, lcrty sic of common seating 
wax by ‘rubbing it with a piece of flannel 
Insert the stick within the bellows and move 
W around, The foreign matter will be at- 
tracted to the stick, from which it can be 
easily wiped off, Repeat the operation as often 
as necessary Esa J. Novax. 


GAGING DEPTH OF DRILLS 


‘Tue are many ways for gaging the 
depth of a drilled hole, but the little stunt 
Tse is simplicity itself. 1 measure off on 
the drill the depth of the hole and. wraps 
piece of friction tape around the dell as 2 
marker—H. F. T. 
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LEARN «o MOUNT BIRDS 
ACHOME 3 ANIMALS -cEA 7, 


EEATIDERY IN EARNEST, 


JTRATS RENT, JI AND, ey 


ae 

i 

i 

Hy 

ui 
Lb 


NOO8 333 TNIBIONOM BOI AVOOL NOGNOD GN3S — LSIWYIG 


[aad so Much FON My UF. IVE. 
ACPURS DOUBLED The PLEARLIRE | 
Ger rman my mureTNe AND REALLY ) 
Rave sometmine TO show FOR IT 


BB tie eatnce, Ses 


Me eens. Ua 


— TARDE NOTA QI, AFTER Vou GET Tne wan OF 
isos Rated toe aes 


irsurhbencunriy carkeuee 
Rees tn rane et aot WOU" 


ir nooResE eT HAS MO, 


( 
Sea atte, 


bes 

zing PleasureanaProfitsin This. 

YOU LEARN If EASILY, QUICKLY, BY MAIL IN SPARE TIME 
| Mciecteme Sy eer aap by Ee 


revealed, Iwill amaze and delight You. 
Hunters~ Fisherman Wild Game Not Needed 
fee our ease trophies They ary 

Best and 


= 


Sahat nat eat 


‘Success Guaranteed 


Tanner 


Make Beautiful Work 
Furniture at "/1o ESF 
on 


see 
‘SOLID MAHOGANY 
oc WALNUT 28" 
mm by 1355, £ 
re ga ad 


» 


ANNOUNCING 
AMAZING 
TYPEWRITER 
BARGAIN 


New Remington Portable 
only 10c a Day! 
10 DAYS FREE TRIAL 


‘aoe tncladed, "Tey ie in Your home or of 
i you dow 
Bie’ an pec, ee 


FREE TYPEWRITER COURSE 
MAIL. COUPON TODAY OR USE POSTCARD 


PheaiNaton RAND ING 


{ DEPT” 700, BUFFALO, N'Y. 


rt ee 
‘aloe 


American Flyer leads in size, speed, 
fun-features and real design. Catalog 
shows new steam type locomotives 

patented ringing bell and lighted 
Jire-box—also fun making automatic 


‘signals, stations, tunnels, bridges, 
etc. This is the year to’ get your 
American Flyer—Never again will 
tices be so low or values so great. 
merican Flyer Trains were the se: 
sation at the “Century of Progress”. 
Dads, too, make railroading a hobby. 


OST craftsmen are 
Mme wi te 
eat singh tenet 
{a ba ie ute of 
UL send 
Pcie the dub 
Sacltm O) the 


Ponent parts of indivi- 
dual letters which pro- 
duce a spotty appearance 
jn the painied word or 
design 

The double stencil 
eliminates these unsight 
ly gaps, It is made in two 
parts and applied in two 
‘operations. The parts are 
cut so that the holes 
forming the design over 
lap or ‘supplement each 
other, thus eliminating the need of ties and 
strengthening the stencil. The double sten- 
ceils grea the dif 
ficulty in obtaining accurate registration 
of the two parts. This is usually achieved 
by placing the second stencil over the 
design painted by the first so that it ap- 
peared to be “right,” of by cutting “key 

the second stencil to fit over de 
signated parts of the firs. 

“The hinged double stencil (D) avoids 
all the dificulties of obtaining accurate 
registration, but is practicable only: with 
‘quick drying paints such as water colors 
tempera, japan colors, printer's inks, 
lacquers. or with more slowly drying colors 
when applied on highly absorbent surfaces. 


TIN COVER SERVES AS 
TRAY FOR OIL CAN 


Vantovs holdet 
are made to pres 

a small oil can from 
leaving oily, marks 
fon the workbench, 
hut one of the eas 
jest to obtain is a 
smooth compression 
ccan lid, the inside of 
which is a bit la 
ex than the bottor 
of the ol can. To 
prevent the can from 
sticking to it, use a 
roundheaded bolt or 
screw to stamp the 
metal down in sev- 
eral places close to 
the rim and also in 
the center—F. B. 


ia used, makings eure without unsightly tes 


The stencil frame is made either of the 
same material as the stencils or of a stur- 
diet material of th thickness, If 
the stencil components are of paper or 
fiber. the hinge maybe of gummed paper 
for adhesive tape, which should be shel- 
lacked after application to repel moisture, 
If metal stencils aro used, they’ may be 
fastened to a metal frame with small butt 
hinges soldered in place, After the frst 
il section is hinged to one side of 
the frame, the other section is placed in 
register and hinged to the other side. 

In operation, one section is painted in 
while the other remains folded back (D) 
then fold back the sec 
and use the other section —t 


RUBBER TIPPED HAMMER 


A SMALL size soft hammer for pound- 
ing out dents in thin capper, aluminum, 
‘or other sheet met asily be made 
by inserting a rubberheaded nail in the 
slotted head of a magnet hammer as il- 
lustrated. When forced into the slot, the 
nail will be held firmly —RJ.M. 
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4 NEW 


f HANDBOOKS 
AT BARGAIN PRICE 


‘Think of it—only $1.00 each 
for these NEW cloth-bound 
Manuals. ‘This low price 1s 
temporary; we may have to 
raise it later, Not just books of WORDS, but 
diagrams, drawings, directions, showing ‘each 
stage of the job, Pull-sized books, about 200 

Sold separately—take your choice, 


ighboys, book 
‘inde of furniture, in your spar 
time, A revelation of 
helpfulness. Many 
ull cloth bound $1.00 


found 81.00 


THE HOME CHEMIST How to 


household shep. labor 


Bengtlow, wil 


ASTRONOMY FoR AMA- 


TEURS besy ways to how E POPULAR SCIENCE MONTHLY, rata 
Sees cee ee Sees ‘381 Fourth five, New York, N.¥. 
peggy eg era ge ot ‘tm andes Maes ans ad yh or sah he, 


loth bound $1.00 


Put "eioth 


SEND NO MONEY / 


‘When he os ely evs $68 we Mak ls fo ects 
tise ey etna Sen eet 


STEER re tt ra 
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WOOD IN CANS 
MAKES HOME 
REPAIRS EASY 


sow ioe he broken cn 
pel feet algae 
ZE~, woodwork, floor, plaster or . 
foose drawer pull joa quick, ex 
(ere dere Rts cei ted 
Spar hae hades pare 
Sr cle 
Saree See lh ad 
Grete Tite rite oe 
run Fare wl re 
‘a tube, 33¢ a can. Try it. 


New Hand-Book of Uses—FREE 


‘There ate hundreds of uses for Plastic Woo 
Facts and pitures showing more than two 
Inundsed. of them, 
from fixing abroken 
chait leg t0 making 
patteros and. ship 


‘modelsarenowinan 
interesting 


HAND. 
BOOK which will 
be sent you FREE. 
Jose fill and mail 
‘coupon for it... 
today. 


The A.3. Boyle Co, 
Dept P51, Cinciana 


[ booker 


Simple New Template Method Aids in 


instructions are 


La ying pra 


Model Railway 
Track 


"APOLEON once said that an army 

travels on its stomach.” Paraphras 

Napoleon, “a model railway 

fravels om its track, and that’s only another 

way" of saying that the succes of 3. model 

railway depends largely on the perfection of 
Its roadbed. 

‘OF the three posible forms of track for 
‘model railroads, the simplest and most p 
Tir is the manwfactured track made of tt 
plated sheet steel. Any child can join stand 
‘brd sections of such Track and Ket sali 
factory roadbed. Aside from the caution to 
handle the sections of track with care and to 
see that the connecting pine fit tishtly, 20, 


Scueser Moxtnuy 
ed 


problems such as the 
Cutting of odd lengths 
(PSM, Jan. "29, 
76, Dec's}, p. 118, 
ov. "82, p, 12, Dec, 
p88). 
“The second possible 
form” of ‘model raile 
way track is what may be termed the com= 
pletely homemade type. This usually consists 
‘BE steel or brats strip atock set into notches 
awed into wooden ‘crossties.. Thirty years 
‘sen nearly all commereially built mode! rall- 
wy track mavle in this country: Was of that 
type, It is reasonably cheap to build, but, 
involves. considerable labor in slotting the 
job which has to be dane with feat 
accuracy. Joints between the rails are dif- 
alt to. make and. clumsy” in appearance 
‘Todas’ very’ tule of this track is being Mad 
hiccause the price ‘of steel rails formed. Uke 
rallrdadrails"has ‘dropped. 80. Jow 
re is no longer any’ great saving in 
ordinary strip stock, 
third form of model rall- 
x comsiats in Taying the 
wil steel or base tale en 
the previous paragraph 
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than the slotted tie system, However, cer- 
tain shortcuts remove most of the eeu 
tiee and make the work les tedious, 

Fiture shows the latest way to lay track. 
Find cut. a piece of iicin plywood or 
pressed-wood board to a straightedge, or “0 
ure that corresponds in radi tothe a 
fide'ral if for 8 carved ‘portion of track 
Next ‘cut notches into the edge of the boxed 
to corespond withthe width and spacing of 
the’ ties tnd in depth eal to the nat of 
Ue protruding beyond the ral. it pays to 
{ake plenty of time and. make these tack 
Tasind temples carefully and accurately. 

"The rt step in lying trac with this tp 
of template is shown in Fg. 1. The base of 
the straight or round portion of track i fist 
Prepared fom plywood covered with a sp 
{Gf fravel-contel roobng paper, which bs 
fool imitation of track falls. “Then the 
{Empiate is put fm poniion, and the tes ae 
dropped into the notches and naled to the 
ihc with one small mail in the center of each 

“The next sep ato fasten the inner rail of 
the curve oF the straight rail on the template 
ile‘of the tes Tato place alg the ed of 
the template with, pais of tiny nals the 
fends of which boW down the edge of the 
track base 

“The third and ast step is to spike the 
gtr rl inte, wing ra ge 
hold it at the ef spacing while the job 
ihtdone as shown In Fig 2.” Note that these 


notch should always be placed over the inner 
rall.on curves, 

‘The method described was used io. the 
tracklaying Job iMlstrated ‘at’ the beginning 


Tein ing ral with pk 
Connectors (iluteated at lower taht 


ff this article, The layout is part of an 8S~ 
Mt, system built for exhibition purposes. It 
as So lire that it tobe st wp tempo- 
ratily in a Toft, 

‘Assuming that the locomotives are elec~ 
trically" operated, as is the usual system for 
fndoor railroads’ these days, you ‘will need 
some way to get current to and {rom the 
‘motor in the locomotive. ‘There are three 

ible methods. You can build an over- 
head wire system with pantagraphs on the 
locomotives to collect current from the 
‘This method. simplifies. track construction 
‘but is'@ long-winded and delicate job it you 
make’ the overhead wire-supporting towers 
‘eat and even reasonably tre to seale. 

‘The second possibility is to insulate one 
‘wheel of each pair on every car and loco- 
‘motive and then use the two runing rails, 


rork han poting he thind ruil in, the cn. 
ter. Of course, ide-projecting rom 
the locomotives are heeded to make contact 
with the side third rail, but these cn be 
made quite inconspicuous. 

‘The cheapest way to lay a third rail either 
between of outside the running rails, i 10 
put a row of small latcheaded brass screws 
{in the ties st regular intervals and solder 3 
heavy brass wire or a thin, narrow strip of 
brass to the heads of the screws. 


O" gage switch assembled from 
i and’ wo easily ted castings 


An easier but more costly way is to use 
third’ rail ‘rmounting insulators 


‘They appear in Fie 3. Abo through the 
center takes a small nail used to hold them to 
the tes, and two tiny lips of brass molded 
ig he “kate are ‘et around the lower 

inge of 1 ss third rail 

Fizure 4 shows a switch fitted with out 
side third rail using these insulators. Tt also 
iMustrates two other items that are of inter- 
fst to the model tracklayer ansious to avoid 
Some of the harder woek. Below the switch 
You will see two castings of a new type de- 
Signed to simplify making up a switch. 


failway track you wil lay on your “right of 
tras.” The revular manufactured shee sel 
Track cons about sventy cents 9'sard. The 
{tnt of homemade track put toseber by the 
sited tem i Co ena be 
fase so: many” posible zy abd. Kinds of 
material cam be Sued. Model track of the 

rg, plas the thd all with 


tings, including ths, will run 
{to about a dollar a yard for *0" gage 
‘The “O" gage steel running rails ordinarily 


40 that If you have a. circular saw and access 
to a scrap lumber pile and can therefore rip 
Your own ties and if you will also make the 
third “rail out of brass wire as describe 
above, the total cost can be kept within forty 
ents a yard—Twtomtas W. ARSOLD. 


HOW TO COPY HALF-BREADTH 
PLANS WITHOUT TRACING 


the complete outline to a piece of wood, this 
‘ean ‘be done easly and accurately without 


simplifies track construction and is no more 
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HOW TO BECOME A LION 
RRA) 
TAMER IN AsHORT PUFFS 


LESSON 1, Never eloan your pipes 

LESSON o, Smoke a ropy tobacco, 

LESSON 9. Enter cage pu 
Phowe for veterinarian. 


LESS deamatic—but equally cer= 
tain—way of turning lions (and. 
linnesses) into playful lamabs is to pack, 
Sir Walter Raleigh into a well-kept 
rine. Grouches turn to grins. Glares 
Fhecomse glad-hanes.SirWalter Raleigh 
isan unusually soothing combination 
of mild Kentucky Burleysthat has be- 
‘come a national favorite in no time at 
all, Kept fresh in gold foil. Try it! 
You've been looking for it longer than, 
you realize 


Beown & Wilkanon ‘Tobacco Corporstion 
Lovinille, Kentucky, Dept. P41 
| Send for this 


FREE 


| BOOKLET 


Te’s 15 ¢—axp mrs wave 


a3 


He knew 
what to ask for 


"Give me an India Pocket Stone" 
said a customer in a hatdwate sore, "l 
wane to keep my wifes shears sharp 

“Say, that’s an ides,” replied the clerk. 
“and ye ie never occurred to me before. 

“Well, I couldn't get along without 
oilstones in my line of business. We're 
bookbinders and we sharpen guillotine 
paper knives so they cut through a sack 
like cheese, The slitters on folding ma 
chines and prioting presses are itoned 
‘with Norton Pike Indias. And, maa! how 
they can cut the thinnest paper into 
ribbons!’ 

‘Your wife's scissors won't be dull after 
you read “How To Sharpen." Herkitchen 
Knife will make neat tea sandwiches for 
her bridge parties. By sending for the 
book you will get . . « 

All the Knacks of Experts 
How to sharpen different tools according: 
to theit shape and purpose is told and 
pictured in the Norton Pike book. 
Whac a man doesn't know is often bac 
(0 imagiae, Why guess about this book? 


NORTON: 


Use 
what Experte 
se 


PIKE 


Sharpening 
Specialties 


U, Ss Saler Reprosenaies 
Dare Troy, Ne 


Net osm 
Aire 
My deter i. 
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BLUEPRINTS 


10 aid you in your Home Workshop 


"Tg ASIST you in your home workshop, 
Porcuar Scusce Mosmmry offers large 
Lueprints containing working drawings of 3 
number of. well-tested projects. The blue- 
prints are 15 by 22 in. and are sok for 25 cents 
A sinsle sheet (except in a few special cases). 
Order by number. The numbers are given i 
italic type and follow the titles. When two oF 
‘more numbers follow one title, it means that 


Flying Airplane Models 


Tractor (Mecord Flight €028-), 104—— 
‘Twin Posber, Racing, 3m, 80 
Winnie Mae, 4 


Rowton 
159i Ranabont or “Bpoctboats Couoatd 
‘Wich tall ise peters 


Furniture 


Bookcane, Simple. 27 
Boctabell and Bock Heda. Moderate 105 38 
Beokahel 


Pier Cabinet and. Comer Shelven, 77 28 
Radio Cabinet, Console, 20.7 é 
Screens, Medernistic 

‘Scone Cabinets Toes 


Radio Sets 


Aeatear Radio Trasamivers 2208 
AiWare'Borable Receiver Battery 3178 30 


there are twa or more blueprints in the com- 
plete set If the letter “R™ follows a number, 
[indicates that the blueprint or set of blues 
prints is accompanied by photographically i- 
Tustrated instructions whieh supplement the 
‘drawings, Ti you do not wish this supple= 
‘ment, omit the letter "R” from your order 
and teduct 25 cents from the price given, The 
instructions alone are sold for 25 cents each, 


Ship and Coach Models 


t 


4 108. 
ge Tense (8 fe ali, 


Shipper, Simplibed (pik. all 3 


Eonitaton (21s. Hall), 578-358 = 


eS beast: 


& EE 


Setsecer A atiteneee 


"7 
“tein 


Biafecoaen (Co 
Body 13 inv Lone), 194 146-146 
Samsoat Mina 


Eopuler Science Monthly 
Fourth Avenue, New York 


Send me the blueprint, or blueprints, 
numbered as follows: 


No.ssess Nove 
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OILED RACK PROTECTS BITS FROM RUST | 


AUGER bits can be kept free from rast 
‘and protected from accidental dam- 
age by making a revolving rack like the 
‘one illustrated to hold them 
Glue up a block of wood 5/4 in. square 
and 4 in. thick, mark a S-in. circle, and 
band-saw closely to the line, (If a band 
saw is not available, 
the rack may be left 
square and the te- 
volving feature omit- 
ted.) Make base 
Min, thick and 4% 
fn, in diameter. Part 
B, which serves a a 
‘washer, is 94 in. thi 
and 194 in. 
eter. Bore a 34cin 
hhole in the center of 
each, and fit and glue 
a. Mein, dowel 7 in, 
long’ in them. being 
sure the dowel stands 
vertically. Make a 
disk C44 in, thick 
‘and 6 in. in diameter, 
‘and, another disk D 
ff thick and S34 
in. in diameter, Then, 
cut Out the inside Of The revolving 
D, $0 a8 to leave a an’ anortment 
ring of wood 54 fn 
wide, This ean be done by entering the 
band saw at any point as indicated at E. 
‘Then glue and brad D to C as shown and 
bore a, 7/16-in, hole in the center of C. 
Find the center of the top and bottom 
of the rack, and make a pasteboard pat- 
tem to show where the hole for each bit 
should be bored, One accurate way 
do this is to cut a disk of paper the size 


of cach bit, place each to best advan 
tage on the cardboard, and mark each 
center with a prick point. Use this to 
mark the center on the top and bot- 
tom of the block so that correspond- 
ing. pairs will match exactly. Bore 
ach hole 1/16 in. larger than_the bit 
i is to hold, and also bore a 7/16-in, 
hole in the center. In all cases bore 
fry, through from one, sie;_ then 
fe from the other until the bit clears 
ts itself in the hole first bored. 
Fit a piece of felt in ring D, make 
a ¥é-in, hole in the center of the felt, and 
bore four holes through C and D' and 
corresponding holes in the rack as at F 
so that C and D can be fastened to the 
rack vith 1%cin, No. 10 screws. Then 
drop the rack over the dowel. If a drop 
or two of oll is put in each hole ocea~ 
sionally, the bits will remain bright and 
in ood condition —C, A. Kixo, 


MAKING PROPORTIONAL DIVIDERS 


IF ONE'S drafting kit does not include 

proportional dividers, an efficient. sub- 
stitute for this rather’ expensive instru- 
‘ment may be easily made by the method 
illustrated. ‘The dividers will be found 
very useful for enlarging or reducing 
Grawing oF sketch, 

‘The blades may be made of cardboard, 
brass, aluminum, or even thin wood. If 


at blades al 
"duck acting spring wire pivot 


of cardboard, cut the two blades to the 
shape shown in. the upper diagram; if of 
stronger material, taper them as sug- 
ied in the larger perspective drawing. 
mark the blades as accurately as 
Posie forthe holes. The principle af 
ying these out is made clear by. the di- 
ely below the pater forthe cardia 
ately below the pattern for the ear 
ides 
Tf, for example, itis desired to enlarge 
a drawing to exictly twice its sige, the 
blades should be divided lengthwise’ into 
three parts and the hole made at one of 
the divisions so that, when the instrument 
is assembled, the distance from the piv- 
ted joint to the one end will be exactly 
twice the distance from the joint to the 
other end. Similarly, to enlarge three 
times, the blades must be divided into 
four parts and the pivot hole placed ata 
Bint ‘one quarter the length ofthe blades 
from one end. Other divisions can be 


, as indicated by the inch scale 
laced heneath the lines upon which the 
divisions have been marked. 

‘The pivot should be quickly removable 
for setting the blades. The wire design 
shown has given satisfaction and is not 
difficult to make—J. D. G. 
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NO MORE 
GUESSWORK 


‘if you buy a Sunlamp 
‘ rated“AA” or“B 


ook for this approval og 
‘on the sunlomp ond the 


NW when you buy a sunlamp, the 
rating tag will tel you how mach 
tra-violet you will get! 

Under therecommended NRA Code, 
portable sunlamps for the home are 
rated from AA to B, according to ultras 
Violet output (AA being the highest) 1€ 
the rating on the tag is BB or better 
and the monogram @@ is on the 
bulb, you are assured of adequate ultrae 
violet. 


Portable suntamps 
Electric Mazpa Su 


(GENENAL ELECTIIC, Dept 165, Nela Path, 
‘Cleveland Oks 
Plenae sed tee wt of Te nde Sun * 


Nave 


Airs. 


GENERAL @B ELECTRIC 
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ALL 
YEAR 


The Perfect Gili for Every Man 


WEAVY 22 GOLD MATEO 


SEGAL 828% 


RAZOR 
Ano, 
50 SEGAL ‘tt BLADES 


Silas Trimmed BAKELITE CIGAR. 
FrFe NOX packed ins bandsome at 


snon with'auractive Chsinas card: 


risAit $1500 
Order from 
Your DEALER: 


| saw sioT 


CLOCK WHEEL 


i IMITATION NAIL MEADS, 


‘Tool made fro 


‘wood should be left forward’ for_ outside 
shaving and gluing. This piece will be }4 
in. thick aft and 13/16 in. forward, and will, 
have a deck 3/32 in, thick, out to its edges, 
This deck is not yet put in position 

rom pieces of 3/16-in. hardwood, cut the 
stem and beak, sternpost, and keel, Glue 
land mail or rabbet these to the bull. Note 
that the keel extends to the rudder trunk, 
‘The rudder trunk is fastened to the keel with 
a scarfed (notched) joint and set into a hole 
{nthe counter. 

‘The bulwarks are really of inside and out- 
side planking fastened to the tmberheads, 
Dut as none of this shows 1 made mine of 
Strips of semihardwood 3/16 in, thick. ‘The 
shape can be obtained by pinning a plece of 
fardboard outside the hull and marking the 
deck level. They are 34 in. deep from end to 
end. If the ports are cut out beforehand, 
Which is really better than to cut them after~ 
wards as T did, make the cuts from the top 
tdge to within 3/16 in. of the bottom. Then 
they can be glued on the edee of the deck 
and nailed through the port ills. Be careful 
that the sides of the ports are upright when 
{position 

‘ports in the how are closed, 40 only 


Start 1934 Right 
With an Atlas 9" Lathe 


¥ 


Buitteien obo any ark 


V-cuts “are necessary to indicate them, 
Round pieces are glued on to. represent 
bucklers (plugs). Because of the curvature 


of the bow, the ports appear to slant, but 
fn reality they are uprieht and the sane a 
as the others. ‘The stern ports were used as 
windows, so should be cut in about 5 in. and 
we windows set in them. ‘The windows 
are pieces of clear celluloid lued on a dark 
blue’ backing, with white sashes ‘ruled on, 
‘These details’ will be iMustrated with addi- 
drawines and photorapis in a fellow: 
Jing installment. 
‘The quarter galleries, containing the admni- 


piece 34 fn thicky cut to the outline given 
StH on the sheer plan; then cut the side 
io fe the bull. 1 filled io underneath with 
4 tle ‘plastic material. Cut the. vertical 
fart to the depth ef the fun port, amd make 
curve above to the edge of the deck and 
io fat planes beneath. For the moldings 1 
‘ed thin strips of spline (cane), 

Before feaving sou unt nest month, a 
word rerarding the painting will be in or- 
der. Tt the hull up to the water line is to 

| te" seated im real copper, this should. be 
ane fr. Shim copper about 001 i. thick 

is the most sullable and can be alued on. 1 
Made ive in three. strips of about equal 
Widths at the ends. Before sluina them om, 
T'marked from the back the edses of the 
plates with litle wheel made a shown from 
4 watch sprocket with the txt ld a 
harper. This tool gives the appearance of 

| nail heads. The fallsie. plates’ are 14 in 
| Be # O° copper is ot ted at pa of 


FARRAGUT’S FLAGSHIP HARTFORD || 


(Continued from pase 4 


‘the hull should be painted copper color and 
same green should be added to indicate verdi 
gris, Real verdigris can be formed on gen~ 
luine copper with strong vinegar to which a 
pinch of salt and a little ammonia have been 
Added. Soak a cloth in this, lay it on, and 
leave it overnight. When dry, brush olf the 
superfluous green and use steel wool to pole 
Edt the copper a litle at the bends, Tdi this 
and then applied a coat of thin, clear lacquer 
to keep it in that condition 

‘Above the copper the hull is black, except 
rom the edge of the deck to the top of the gun 
ports, which is white, “The Hartford has been 
painted differently at different times, She 
as usually been all black, but at one, time 
was a light Jead color, “There is one photo- 
raph of her in 1862 with the white stripe, 
which is, T-think, the best looking 

‘The decks should be scribed with fine black 
lines, say 1/10 in. apart, to represent. the 
‘edges of the deck planks.’ I use a 4-H pen- 
‘for this, The decks are then given a coat 
‘of thin varnish, but this must not be shiny. 

(To Be Coxrist0) 


NUTS AND WASHERS SERVE 
AS GUIDE FOR TAP 


[5 teat 2 tap a hole by and so that 
the thread will be square with the face of 
the work, mo matter how true the hole 
drilled, Some mechanles who happen to know 
the kink make a practice of facing the bot- 
tom of a nut and screwing it on the tap, 
‘Then they gradually turn the nut up as the 
tap goes down. Unfortunately, the tendency 
‘of the nut is to lock the tap 10 that. the 
process is slowed down, ‘This dificulty can 
be ‘completely remedied, however, by the 
simple expedient of placiny a fat ion Washer 
against the bottom of the nut, after it has 
been screwed on the tap, and then adding & 
second washer of shoe leather, The later, 
‘hich comes in cont ‘the work, is 0 
Taste that it Keope the tap from being locked 
boy the nut, while the Jotervening iron washer 
evens the na, from tearing the’ eater 
Vith this assembly the nut cin be screwed 
down ticht enough to keep the tap vertical, 
‘but will not lock the tap; therefore it makes 
possible the tap- 
ping of a hole tn 
fess than half the 
time required 
when the nut 


breaking the tap. 
=T. E. Mun: 


cearien nal 


ZL 7 


Nore: Captain McCann's series of gen- 
ral articles on ship model construction (P, 
S.A, Sept. *33, #. 60, Oct. p. 68 and Nov. 
9. 66) sill be resumed cohen the new Hart. 
ford series is sell under ‘way. 
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_ | Ebreriees 
Moderate 


12 and 15in 


ASSEMBLE YOUROWN fos." 
Photo-Electric Servant <: 


This Book Has Helped 
‘Thousands to Success 


Dictionary of Words and. Pees fe 
eal Estate and. Coomteaction: How 
{ Appraue Property: Lam of Real 
ater How to Adverte’ Real Es: 
tate: Lega Fi . 

‘Beets: Don! 
255" pag, Chk." Pespald $2.00 


“The Popalae Science Monthly 
981 4th Ave ew York 


SHIP MODEL STANCHIONS 
FROM COTTER PINS 


GPRING cotter pins, which an be ob; 
tained in a large variety of lengths and 
diameters, make excellent stanchions for 
‘model boat rail. A. piece of wire of suitable 
age i run through the open end of each 
otter pin. If two rails are wanted, a thin 
Strip of tin may be used to represent the 
lower rail; this is placed about halfway 
oven in the split between the two legs of the 
cotter pins. With a little more work, 3 wire 
instead of flat strip can be used for the 
second railRowexr Foucre 


COTTER PIN TWO-RAIL STANCHIONS 


METHOD OF FORMING 
TAIL STANGHONS. 
NAL 9 wine 


Lowen 2ai z E 
OF TiN ee 


ship models may 
‘oving cotter pins 


swan sree 
Mist JIE, 
ove UNIFORMITY 


nchion 


HOMEWORKSHOP GUILD 
(Continued from pose 65) 


ize themselves 
ind they have 
i asisting 1a 


fiven thelr time generously 
the preparation of the Guild's. Iterature. 
‘The ‘magazine has also borne the cost of 
searing and, ming” many thowandy of 


fitters and bulletins from its New York off- 
ces in ender to spare the G 
much clerical work 38 post 
more, the publishers are providing a free 
Subscription for the secretary of every, local 
club ablated with the Guild. AIl this has 
been done without cost to the Guild 

"Those who make a hobby of craftwork 
have heretofore struggled along very much 
alone. They haven't enjoyed the a 
fof meeting and working “with others, who 
have similar interests jonal Home- 
workshop Guild is changing all that. Tt 
Stands for a new deal. To learn more about it, 
just fil out the following coupon. 


National Homeworkshop Guild 
c/a Popular Science Monthly 
381 Fourth Avenue, New York, 


neg, in the 


be: 


sateing, cab 
mi ase 


cay seate 


(Please pit vere 


SEND 
FOR 


REMARKABLE 
“How-to-glue-it” 
BOOK 


Every home-craftsman, handyman and mane 
ual taining student should have this inter 
esting and helpful gluing guide containing. 
dozens of money-making and money- 
saving ideas on building, repairing and 
mending things easily and permanently. 
Here are a few of the many plans out- 
lied ia this CASCO Gluing Guide: 


© How to fix furniture and house- 
hold articlesheretoforeunfixable. 

© How to glue permanently—mod- 
els, boats, and all woodcraft. 

© How to make and repair sports 
equipment, (skis, fishing rods, 
toboggans, gliders, etc. 

© Also how to make your own 
‘waterproof crack-filler. 


Special Offer 
‘TheCASCOGIuing Guide 
described above, together 
‘with a generous trial pack+ 

‘of CASCO Water 
proof GLUE, will be sent 
brolutely free to all Pop- 
ular Science readers who 
use the coupon below. 


This Is Your Opportunity 


to test this famous glue and to ‘see for 
yourself that it will do things never before 


possible wich ordinary glues. We want 
you to have this sample because we feel 
Sure you will want to purchase 

ize package from your local hardware 


store, where it may be obtained in 10/, 
25¢, 40? and 654 packages. 


Tear This Out! 


Mail it Today 


Somus ne F 


JANUARY, 1934 
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CRAFTSMEN! ATTENTION! 
YOU Haven't Seen Any Real Values 
Until You Have Seen The NEW 
BOICE-CRANE. 
1934 Line 


imepte heey patented eins, 
sare memes 
ites reviatony. Bote Crane 
ORS Machines have set new and 
her standards ef alse. 


poeta Ms 


ee FREE CATALOG 


MW wee BOICE 


Dept. Ps-aK 


TOLEDO, 0. © 


‘picts: we eecisape oe OO 


Ute SALES COW, 38 West Sand St, Mew York. 


sia aE ef FSS Wine st, ow vor 


fF you like Porutan 


Wile en aril fo this magaaion 
TO HOME WORK- 
FREE ffopctues 


(OF THE NATIONAL HOME WORKSHOP GUND 
Ms 


ee 
wit ieaog 


Be Sure these two flying scale models 
your own Christmas list! 


WILLIAM DIXON INCORPORATED 
232 © INNEY STREET, NEWARK. NJ 
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AIRPLANES KEPT FLYING 
BY GROUND CREWS 


(Coutinued Jrom page 24, 


the inspection just described is called a tene 
hhour inspection it is given the airliner alter 
ach fight. After twenty-five ying hours 
there is another inspection that includes all 
the items in the ten-hour inspection and, in 
addition, such operations as checking. the 
inreaker ponts inthe ignition system and check~ 
ing all Valves and other working parts 


T THE end of sity dying hours there is 
another and even more rigid inspection, 

and after 100 hours of flying, the air liner re- 
‘cives a going over as thorough and as severe 
4s is the annual inspection given all Tieensed 
hilanes by: the Department of Commerce 

‘After 380 hours of ising service, the en 
are removed from the plane and sent to the 
Shop for a complete overhaul. New motors 
are installed in the ship, The old engines are 
taken apart, all worn parts teplaced, and then 
reassembled, Alter running satisfactorily for 

ior eight hours on test blocks, they are Te= 
laced in a plane and given a thirty-minute 
st ight. If they’ prove satislactory, they 
are put back in active service 

Alter 300 hours of flying service, the insteu- 
ment board also is taken from the ship and a 
new one invtailed. The old board fs sent to 
the shop for thoroush testing, and for any” r= 
hues tothe instruments that maybe neceesary 

Alter about 2,000 hours of ying, the ale 
Tinces themselves are sent to the shop for an 
haul that is practically a rebuilding. ‘The 
‘sings, fwselaze, tail surfaces are steipped 
‘of all covering, and the frames examined with 
fextreme care. New parts are installed whe 
ver they ate needed, ‘Every’ detail of recan- 
Mrvction must be approved by an inspector, 
Alter the ship comes out of the overhaul shop, 
‘engines are installed in it, and it is flown by 
several tot pilots, Tt-then is tuened over to 
the Department of Commerce for testing. If 
approved, its returned to service, 

¢ al Tier of today’ docsn't spend nearly 

vo much of it fein the shop as did the 
“enver plane a few yeas ag 
fed pane desizn an made invpetio, man 
tenance, and rep 

“The javsenger transport line 
een 


4 eclenly Yul they 
iki them asta Tong tine 


MOkSING ta come. Overnight planes 

fom the West and the South rare 
dlown on the funding field at‘t taxied noisily 
to thet terminals Passengers got out and hure 
ried abaard the New Vork b 


tail of 
it outdoors 

soon the thtee motors Were, 10 
three propallers whirling, The 


re well warmed for thele Work, the 
tractor took charge azain, and the spic’and 
Span airliner wae towed to fte starting place 
Mail anv bassave were placed aboard 

sengers, morning, papers under their ‘arm 
trailed nt ta the plane and entered its cabin, 
Fog l co-piot, matty inthele Dive uniforms 

ieere, the contol 


ool clear 
troppo bis Aas. 
‘lon the runveay, turned onto the fel, 
pred for 8 few moments while is en 


then more lowly, then dashed across the fic 
San apeed smoothie’ into the alt 

Just another alsplane taking off, But I bad 
seen some of the planning and effort and 
teamwork that are hecessary to keep the ait 
Tiners ving, and realized for the first time 
that an a 


‘raneport inc, like a railrail. i= 
id ar ie maintenance department 
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How to Keepa Disk Harrow in Repair 
By 1. M. Roewt 


Neve York State Callege 


HILE repairing a disk harrow, it is 
necessary that a gang of disks be ralsed 
the ground oF floor $0 that the gang 
may be rotated, A pair of low savehorses oF 
Stands suitable Yor this and other farm ma- 
chinery repair work may te made as shown 
in the drawing on the folk ze from 
fan Soft, length of "2 by’ board 

Thy 4 by 18 in 
TE the gangs’ must be removed from the 
boxes to replace, lean, or repair the boxes it 
i necessary to nail cleats to the top edges 
fof the stands, boty front ant back of the 
10 hold’ the gang In place while being. 


rotated, 

‘Usually the boxes require cleanin oF re- 
placing, If the nuts on the balts whieh hold 
the boxes are rusted on #0 that they cannot 
be removed thes: may" be split with a cold 
chisel and then replaced with new oF 
the dirt has been completely seraped and 
brushed from the bearinss, oll holes, and oil 
tubes, they may’ be packed i hae grease 
‘or reassembled and lubricated with oll. ‘The 
top end of the oll tubes should be eapped to 
prevent dirt rom reaching the bearinss 

Disks frequently become bent at the tie 
‘They may be straightened with 

as shown in one of the . 

4 is too heavy to hold. up 
aaeainit a grinder, 90 the grinder is unbolted 
from. the ‘bench ‘or stand and eld azainst 
the disks. If the griniee at hand ie rather 
hheavy to hold for any lensth of time, it ean 
be suspended by" using small pieces Of rope 


rienltare 


and an old automobile tube. The latter per- 
mits the position of the machine to be rezu- 
Eited up ‘or down or at any ansle required 
by the work. 


wheel isa desirable 
sige for the work. The grinding wheel at the 
‘ther end of the grinder shaft should be re~ 
moved, 

‘Two men are required for the work—one 
to hold the grinder and the other to turn 
the gang of disks. A pair of leather or canvas 
loves will protect the hands of the one who 
Fotates the disks. 

While the disks are being turned ia the 
‘opposite direction to that of the grinder, the 


"The outside edaes of the disks are then 
round (o the desired shape and edze by hold- 

ig the face of the grinder against the disks at 
the required ancle. The workman needs to 
Support the grinder against his knce to make 
the work Uniform. “Ansone who is mot es 
perienced at this work should be careful not 
to grind the edges of the disks 0 thin as 10 
‘weaken them. Notice how the edges of new 
disks are ground. 


How to make low sawhorses oe stands to aid 
in epsiring harvowe aed ether farm sachioes 


WIRE RIGGING FOR MODELS 
Fixe copper or brass wire weed for riszine 
airplane and ship models is usually #0 stift 
that it is almost impossible to draw it tight 
without leaving some small kinks. ‘This ii- 
culty’ can be eliminated by passing a stron 
enough electric current through the wire to 
make it red hot and thus soften 
it through a flame —Jack Cuxs: 


SELECTS 
DRIVER 
TOOLS For 
use i 
ANTARCTIC 


DRIVER tools were se- 
lected by the Byrd expedi- 
tion for use in Little Amer- 
fea purely: from an unpreju- 
diced technical. viewpoint, 
‘They fulilled the rigid 
quirements necesiary. ‘to 
ope with the absormal 
Iy'tevere conditions at the 
Antarctic. In this desolate, snow-swept coune 
try, thousands of miles from eivliation, 
tools will be subjected to constant use to 
Vide shelters against raging blizzards and sub- 
zero weather, for countless emergency. jobs, 
tant repairs, Heciwie of 
construction, 
plus their mechanical efficiency and great util 
Ky, DRIVER Tools were preferred above 
ther power tools, and are ow aboard the 
Jacob Ruppert, Byrd's laeship, en route to 
ithe Antarctic. 


SERIES 
900, 
BENCH SAW 


‘This machine, lke all other DRIVER Tools 
selected by the Byrd expedition, was strictly 
4 stock mvodel, exactly the same’as those ent- 
fied by your local DRIVER dealer, and iden- 
tical will tools shown in our new catalog. 
Fill in the coupon below and get your copy 
‘of this Interesting new: book. You'l find 
thee new DRIVER Tools exceptional values, 


WALKER-TURNER CO., Inc. 
PLAINFIELD, N. J, U.S. A. 


oe. 


WAESERCTEHNER CD, tne 
Pint, Sy 


Plene send. me pre new fice 40-yaur SES 
Biter ime "Fod Cube 
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QUICK DRYING VARNISH 


M0 polishing, were ssermury ith 
41" Quick Dry Verh your Berl kee 
Sbeasifl, NON SLIPPERY tor that to ere 
Tesgemt; marpred, ws Uae heir, 

he peist el barbers 


ase tear 


Always mention Port 
Monty when answering adver- 
tisements in this magazine. 


wo 


OUTPOSTS OF SCIENCE STUDY 
CYCLONES IN THE SUN 


(Continued from page 15 


to far corners of the earth searching for cloud 
less skies. It has carried them across deadly 
‘deserts, through tropical jungles, amon i 
‘covered crass. It has led them on a seemingly 
always soking answers tothe 


“What ie the rhythm of the minete chanses 
in the heat of the sun amd exactly how do 
hese variations affect our weather? 

For Dr. Abbot, the search for the answer 
has been a life work. Since the death 
Lansler, in 1906, he has been active head of 
the investizations. In 1011 and 1912, he 
‘went to Algeria, in 
observations in the clear dey al 
Sahara. and compare them with records ob- 
tained at the same time on Mt. Wisoa. 


N 1918, the first permanent observation post 
‘outshde the United States was set up at 
Calana, Chile, Two years later, because of 
smoke’ from nearby copper mines it Was 
moved to its present site on Montezuma, 
“This ‘Mootecuma station i one of the 
strangest observatories on earth, It has 20 
telecopes, AN work is done ‘arly in’ the 
morning. At night, when other watchers of 
the sky-are busy, the men are reading, listen 
ing to the radio. or plaving two-handed pi- 
rnechle to while away the hous. ‘The del 


the deadly Atacama ‘Desert of ‘Chile. Tn 
this cavern, the temperature chanzes little 
from day: to day or from season to season. 

"To learn ‘the real strensth of the vun's 
radiation, It is necesary to teasure the beat 
Of each of the Fass of color that make up a 
sunbeam. To do ‘Smithsonlat 


‘ments used in the Montezuma tunnel 
as a colo 
‘beam of sunlight into 
the datk interior where itis broken up into 
its many rays by a spectroscope. The heat 
ff each rays then measured separately by 
4 Polomete an recorded automatically on 
4 photoeraphic plate by-a walvanometer. Tt 
takes about seven minutes to work through 
the solar spectrum in this manner and thus 
measure the sun's radiation. This is done 
several times each morning. 
‘While one observer is busy’ fase the tun~ 
nel at this work, his mate is equally busy 
Outside making series of 


the rivs from the sky neat the sn, 
these observations must be accurately made, 


‘The work of observing, which 46 typical 
of the 


lifes that must be comput 
tal, or long, method! kc wed, there fe 
fant ciphering until about seven ovdlock in 
the evening. ‘This is done once 4 week ae a 
heck. If the short method ie exiplaves, the 
over by noon. As soon a the 
‘the sun's radiation. or the solar 
constant, for the day has been computed 
and checked, the reste are cable! to: the 
Smithsonian Institution, 


ERE, it is compare! with the data com- 

ing in from the other two permanent 
ations maintained by the Institution. One 
ff these is on Table Mountain, on the edlze 
of the Mojave Desert; the other on. Gebil 
‘Zebir, the bare cone of rock that res from 
the iermidable ‘Sinai Penineula. of Ess 
Few places on the surface of the plobe are 


more remote from civilization than this 
‘mountain peak in the land of the Bedouins, 
‘Only. the influence of an isolated monastery, 
‘which har been in continuous operation [or 
Hiteen centuries, makes i possible for. the 
two Americans to carry on ther work in a 
ouch stone observatory at the top of the 
‘Peak unmolested by the Bedouins. 

Here, 35 on Mt. Montezuma and Table 
Mountain, the weather isan almost ‘un- 
bbroken sequence of cloulles skies and blag~ 
fing suns, “The search for such clear atmos 
phere. vital to the tests bas carried. Snith= 
Solan wen ‘tens of thousands of miles tO 
And fro across the surface of the earth, 

Tn 1920, ‘with the financial suppor 
Joha A. Roebling, a station was established 
fon Mi. Harqua Hala, a 5,500-foot peak fil- 
teen miles from the nearest town in Arizona, 
In-an adobe house an the crest of this iso 
fated: mountain, observers lived. and worked 
for five years ualil the American station ‘a5 
moved to its site on Table Mount 


[5,2235,,5 Abbot besa combing, the 
arth for an ideal spot, the best possible 
site for'a solar observatory. Algeria, Halu- 
chistan, " Afshanistan—strange, outlandish 
‘names ‘on the map of the world—were the 
sO the borders 

he found a pea 
‘But it had the serious 
drawback that a constant armed euard would 
have to be mi ‘to protect the observers 
from the turbulent natives of the district. 
“Then he tried southwest Africa. On a 
Hottentot reservation, sixty. miles from the 
pearest town, he picked a site on Mt. Bruke 


Karon. 1 is a. §,200-fo0t peak of seamed 
and split rock, is vides strewn with jassed 
fragments. Neat’ the summit, an observa 


tay fame as du i the foc ie 
was built for the observers, and a telephone 
Tine was run to the railroad, thiety miles 
away. Dally observations were started late 
Jn 1626 and continued, weather permitting, 
for almost five years, "Because of haziness 
at certain seasons, Mit, Bruklaros dll not 
[prove entirely. satisfactory, an in 1081, the 
Nation ‘wat dismantled ‘and its. equipment 
‘moved 0 Gebil Zebir, its present location, 

“This ‘trianele of observatories, ‘Table 
Moubtain. in North America, Mt" Monte- 
uma in South America, and Geil Zebir in 
Africa, now supp the lata ‘upon which 
‘weather ‘caculations. of the future may" be 
hhased. Only by piling ap records day: alter 
slay, building & solid eroundwork of satise 
tics, cam they achieve this end, So the sek 
ntlats have carried on in their monotonous, 
Utreary: work far from civilization, 

“Their investigations have given a continu 
fous veries of solar-raiation measurements 
fcxtending {rom 1018 to. the present and & 
history’ of ‘the association. between "these 
chanses jn the sun ancl shifts in the weather, 
Their work ae covered the day-to-day 
changes in the intensity of the rays as well 
fat the periodic’ Muctwations inthe. sun's 
heat due ta sun spate, 

‘These curious atomie cyclones on the face 
of the sum increase its activity in much the 
Same way at poking (he coals increases the 
activity of a fire, The resule is always fine 
Greased solar radiation. On the day” when 9 
bbew sun spot appears, the solar’ constant 
fale increases, "When the rotation of the 
sin carries the spots across its disk, the solat= 
constant value declines. The average “of 
Shige ruliation, the researches have dscloece, 
is 1.930 calories per square centimeter pet 
minute. For the peciod between 1012 and 
197, when there (Continued on page 91) 
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OUTPOSTS OF SCIENCE 
STUDY CYCLONES IN 
THE SUN 


(Continued from pase 90) 


Jn unusually Targe number of spot 
rae rose {0 1,046 

“The surface temperature of the sun ik 
early 11,000 degrees F., twice as hot as an 
letric are, the hottest "thing we know on 
arth. But for the heat supplied by” this 
Solar furnace, 95,000,000 miles away in space, 


Sane ea ene ean tea ate | 


Althoush only one tto-billionth of the total 
ineat radiated. by the sun reaches the earth, 
that heat, If it could "be put to. worl 

‘watild "develop 200,000,0¢0,000 horsepower! 


URING one of the early experiments on 

‘Mount Wilson, Dr, Abbot did put some 
Of it to work cooking the meals for his party 
He built an Ingenious solar cooker in which 
a cylindrical reflector of burnished aluminum 
alight the sun's rays and heated oll in. 
pipe which in tura heated an oven. Here, 
the camp cook boiled water, baked bread, 
fand cooked meat without ever starting 3 
fire. ‘Within fifty years, De, Abbot believes, 
the problem of hamessing the power of the 
sun Sall be: solved. 

However, it Js the relationship between 
the sun afd changes in the weather th 
most arouses his Interest. Already, the dat 
that have: been assembled have ‘begun 
take shape and forecasts made with them as 
1 basis have Biven promising. results, 

‘The former chiet forecaster of the Arsen 
tine weather service, H. H, Clayton, for ex- 
ample, bezan several years ago using the 
Mt. Montesuma.solar-radiation figures as 
the basis for a weekly prediction of temper- 
ture and rainfall forthe city. of Buenos 
Aires, "His fore 
contractors. and 
fen whose aGiirs areal 


‘At preset 
Montecuma and other stations, which are 
telegraphed each day’ feom Washington 10 

is "home In. Massachusetts, to forecast 
Weather ‘conditions inthe vielnty of 
York City 

‘De, Abbot has found that variations of 
less than one half of one per cent in the 


waxing and waning intensity of the sun 
have an important beating upon the world's 
weather, However, the modifying Influence 
‘of mountains, oceans, winds, and vegetation 


ay" part that mun he ven seriou Stuy 
Beto the new system is perectd. 


BUT oer, continually, Deine, made. 
‘One recent discovery ofthe highest 

tance that we the tonthly averaze of 
the sun's radiation i apparently irregul 

its. variation, it really ts composed of five 
cycle of eight, eleven, twenty-five, forty 
five, and sixty-eight months each: This 
discovery’ made by: Dr, Abbot marks a lonz 
Hep forward in forecasting the intensity’ of 
he sun's radiation at any future time. 

‘in November, 1930, shen the sun’ radia 
tion for several years had been below aver 
age, Dr. Abbot used itvas a. basis for pre 
dieting the averaze monthly radiation to’ the 
fed of 1932, He stated ie would be co 
tinuously above normal and that it w 
tive to the greatest heights observed since 
1921.” This forecast was remarkably. close 
to the record of later observations, On the 
average, he was only three tenths of one 
percent from being: dead right, 

‘The accumulation of data, year after year, 
has been a long, slow, Taborious task.” Bul 
now the scientists who have devoted thelr 
time to this work feel their goal is fn sight! 
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MICROSCOPES FIGHT 
POISONED FOOD 


(Continued from page 13) 


grim meaning to the men who unravel. Unde 
Sam's mysteries with microscopes. There is 
an illicit traffic in cigarettes which contain, 
not tobacco, but cannabis, the dried flowers 
ff the East Todian hemp plant whose fibers 
are made into rope. The cizarettes have been 
found in the posession of soldiers of the 
rexular army. Cannabie i not defined a5 3 
narcotic but ite action i very. much the 
same, and equally’ as deadly” as. many. com- 
mon, poisonous druss Indiscriminate. sok 
ing. ‘of it causes hallucinations and even: 
‘tually leads to softening of the brain, 

‘So when government inspectors or other 
oficials come upon cigarettes that look sus 

they Send. samples to Washinston, 

Howard, by" peering at the fi 
ing material through a. microscope, can tell 
quickly whether or not itis the brain-soften- 
ine lower of the hemp plant 

"The microanalyst has to be a crystal es: 
pert. Many druss, chemicals, and even plant 
tissues are in the form of crystals too tiny 
to le seen with the unaided eye. Aspirin 
ound in many” medical preparations, has a 
beautiful erystaline form. So do hundreds of 
‘ther compounds. ‘The crystals are diferent 
for every substance, so that they can be used 
for postive identification of it 

A'bottle of capsules containing a sedative 
‘comes to the laboratory. The capsules are sts 

1 substance that is be 
the food and dru 
‘unable to ident 
materiale yield 
the microscope 
medicine is resolved into a misture of dries. 
One by one they are identified, and found 
to be permissible. There remains one. Tt is 
{a the form of beautiful crystals that look 
like tiny” jewel. 

Ty direct observation, the microanalyst is 
rot able to identify the substance. Tt looks 
ery much like a specimen in one of the bot 
tes of known substances on file im the cabi 
fet of drawers at one end of the room, but 
he is not sure it is identical. The specimen 
label contains information about the reli 

to bend light rays— 
bottle. So the analyst 

mmabie crystals 00. a 


puts some of the’ ques 


| Microscope side, adds a drop of a. special 


‘ll, covers it with a thin glass slip, and places 

‘the microscope. The optical proper: 

‘ok the crystal are measured. ‘The ques 

tlomable drag matches the sample exactly, 

proving that it is a harmful ingredient of 
the medicine, 

iy" using the optical crystallagraphic-im- 

the proces just outlined 

is‘called. the microscopist can perform seem. 

Ing miracles, and often can find the answer 


where other methore fail. He can determine 
Whether a dru te of uniform quality ot i a 
fristure of substances. He can ferret out 
Adulterants or diluents 

An interesting and particularly beautifel 
branch of the crystallographic method is the 
{esting for alkalohis, An alkaloid isan orsanie 
Substance which has some of the properties 
ff an alkali Caffein, occurring in coffee, 

‘of the most deadly pot 

30 their presence in foods 
and ‘drugs becomes a matter of great im- 
portance. 

Astandand test for alkaloids consists of 
adding some chemical such as potassium fet 


looking like fantastic snowfakes or {airy 
fans. One of the most carefully suarded 
cupboards in one of the Food and Drug Ad- 
ministration laboratories contains a collection 
of alkaloids, all (Contivaed om page 93) 
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Binder 


There is so much useful information 
in Popular Science Monthly that many 
readets have asked us to supply them 
with a binder in which they can keep a 
permanent file. 

To mect this demand we have had de- 
signed a beautiful new binder. Bound 
in deeply embossed Artcraft (looks like 
leather —lasts forever) with the name of 
the magazine and cameo design stamped 
in 24 Karat Gold on the cover. This 
binder will securely hold 6 copies of 
Popular Science Monthly. 

few copies can be slipped. into the 
Big.6 Binder as easy as inserting a let- 
ter in an envelope. 

There is nothing (0 get out of order 
—no screws to work loose, no keys t0 
get lost. ‘This binder will last a life- 
time, 

‘The binder is as beautiful as icis us 
ful—it will be an ornament to any li- 
brary table. 


Only $2.00-Postage Prepaid 
Bought in a store this binder would 
cost you $3.00 or more. Because we are 
having them made in quantity for our 
readers we can make you the special 
price of $2.00 including all delivery 
charges. 
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MICROSCOPES FIGHT 
POISONED FOOD 
(Continued from page 92) 


deadly poisons, They are used for comparison 
‘with materials bein tested, either microscop- 
ically" or by determining their reactions ox 
animal tissue. 


OVERNMENT inspectors kes constant 
Gn over nee te mak soe at 
the food bein prepared for market wil be 
‘pao standard. fn connection with thi, food 
‘Sropls obtained at sore are analysed. One 
Of the common indication of satay 
tidons the praence of ne or owe of the 
‘arious ‘kinds of melds. The tuoxcope t 
The inarument for detecting the greene of 
took a then determining wheter they are 
prevent ima quatiy sficon to make the 
ateral unfit for food 

“The “what HP" part of the mold situs 
tion is tnowered in sort onder by. diet 
ttnervation, focal of the micosope = 
pert of te Food aad rus Adsintration 
etme lone aco to reaene many common 
tools at asian cal them by” he Tall 
Sime. The “how mock?" part ofthe gue 
thon b anewered by placa itera Bene 


examined into a depression in a lave slide, 
and then counting the number of dlaments. 
‘The shallow, circular well in the slide is of 
Known depth and diameter, s0 that com- 
parison with a standard mold count is easy 
A magnification of 100 oF s0 diameters gen- 
erally’ is used. 

ects ener Into the picture in many ways. 
A product containing larvae is found, 
ample. The larvae are hicolied a5 bein 
from the vinegar fly. With this evidence the 
food experts ean reconstruct the story. be- 
hind the simple, and perhaps locate an_in- 
sanitary condition at the source. The vine- 
rar fly, they know, pays little attention to 
fruits or vegetables’ that are in good condi- 
tion, of are only slishtly overripe. It i only 
when decay has set in’and. proceeded 
point ‘where fermentation. fas. beeun 


fof this @y in a product wually means one 
thing: the raw materials have not been prop= 
erly handled after harvesting. 


V EXAMINING other fruits such as black 

‘berries, raspberries, and. strawberries, 
‘microscope experts can tell tach about thelt 
Conditions before packing. ‘The mold-count- 
{ng method. i wed in. checking berries, 
Presence of mold in quantities indicates poor 
condition. 

Fig paste comes up for examination at 
interval. The microscope is turned on it 
mainly to determine whether insects have 
been involved in. ite ‘preparation. Bits of 
Wings, compound eyes, ees, and other insect 
parts show that something ie wrong. Often 
the insects can be identified. Tt is by keep 
fing careful watch over fiz paste that Unde 
Sam makes sure that you do not eat 
sects in your cookies 

‘Similar control is exercised over the qual- 
ity’ of dried fruits, such as prunes, apricots, 
peaches, fis, rains, and dried’ cherries. 
Prunes are susceptible to brown rot. Peaches 
and apricots may contain rotten or insect-in- 
fested material which is carried through into 
the finished food product. Dried cherries some- 
times are infested with a mold that is dificult 
to discover, 


Iy-a day goes by without a new Kind of mys 
tery to solve. And that, according to. the 
men who are accustomed to working mir- 
acles with lenses, makes life interesting for 
‘them—and safe for you and about 110,000, 
(000 other people: 
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HIS FOLDING CAMERA 
PAID BIG PROFITS 


‘OHN MILDAU- 
ER thirty-six 
years of age, 

found himself in a 

very serious po 

tion when his cor 
pany declared itself 
nkrupt about a 
half year ago. For 
several months, John 
went from firin to 


and two children, it would 
ny his own ingenuity 
Luckily’ of wisely enough, for years 
John Mildauer had faithfully pursued his 
fet hab povorany: For many yeas 
e hal obtained tremendous enjoyment 
out of taking pactures with his large, 
postcard size folding camera. Gradually 
this bobby had led him into other ass 
fields. He had become fairly 
in the technigue of developing. and print- 
ing his own films. Now that this hobby 
of his was to come to the rescue, be could 
be thankful that his preliminary training 
im these matters was all that it should be. 
‘One bit of human psychology — was 
added to his recipe, and John was rea 
to begin work. He realided that nothing 
is closer to the heart than HOME! 


‘Therefore, in a few words, John’s purpose 
was to find a neighborhood where the 
people were wealthy enough to own their 
‘own homes—but not so wealthy that 
they had actual mansions 
‘After finding the neighborhood, John's 
business was simple enough. The homes 
that looked attractive and were well-kept 
uicty, he snapped a 
and as quietly returned home. In no 
did ik to the owner of the 
.. Immediately on returning home, 
ohn developed and printed the films he 
d exposed. He was now ready for the 
st stage of his job. 


had taken pictures, he spoke to the 
owners, In each case, he had the pic 
tures already. m: é ready. John 
found it a relatively simple matter to 
convince his patrons to have the picture 


‘ret ie transferred to the front of 2 half-dozen 
cir fozen postcards! 


The idea scemed to click 100¢¢ 
Everyone seemed delighted to know that 
th 


nhac bar 


could 


nd out postcards which 
views of their houses on th 
picture side. When John approached the 
local posteard company he found them 
equally enthusiastic. Tt was an unex- 
pected source of revenue for them, and 
they could transfer the pictures at a’ very 


ETURNING to the homes of which he | 


slight cost to him, (Continned on page 95) 
light cost to him. (Cont 
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HIS FOLDING CAMERA 
PAID BIG PROFITS 


‘Continued from page 94, 


John’s business has now reached a 
ing proportions, He is out in the air al 
day—and has ‘made between fifty and 
seventy-five dollars each week! 


AAs John speaks of it, "Anyone can do 
it, People are always proud of their 
‘own homes—and love 10 show it to 
others. What better method than the 
postcard? ‘The rates are twenty cents 
each for a half dozen order and fifteen 
cents apiece for orders of a dozen or 

rates are fair—the profits 
fairer! What more can one ask?—W, H., 
Cleveland, Ohio, 


. . . 


TRAINING IS KEYNOTE OF 
THIS MAN’S SUCCESS 


times it is re= 

freshing, to say 
the least, ‘to find 
someone who is ac= 
tually” carrying on 
in the good old tried 
and true way of pay 
ing strict attention 
to business. Herbert 


I these days and 


“He has a good 
y no worries,” But that 
H uth. The first path 0 
‘One of his greatest youthful ambitions 
was to go to college. It seemed the 
only way to the career he s0 strongly 

sired, But the untimely death of his 


her put_an end to those aspirations. 
And like many another young man he 
entered the world of affairs as a work- 
man, not a college graduate 
Looking around for the kind of a job 
that would lead to his ultimate goal— 
electric engineering—he secured work in 
‘a power house at Redondo Beach, Cali 
fornia. After three years, he began to 
realize how much he lncked in the way 
‘of a rounded experience, He left the job 
te ship on an “oiler” on a freighter ply- 
ing between ports in the far East. Any 
in who has ever gone to sea will tell 
you this is work—and then some! 
‘While thus employed, he decided that 
the next step in his career would come 
through education and not mere work. 
He took up a correspondence course in 
lectrical engineering. ‘That was back 
fhe year which marked the out- 
standing milestone in his business life 
‘Soon after this Herbert Smith went to 
work for the Standard Oil Company, and 
hefore long (Continued wn page 96) 
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TRAINING IS KEYNOTE OF 
THIS MAN'S SUCCESS 


(Continued from page 95) 


was promoted to fourth assistant engineer 
‘on ane of the oil-boats. ‘Then, in prepara- 
tion for greater things to come, he switched 
his correspondence course to one in stean 
electric training, 
ferred from the oil-boats to the big 
| ery of the Standard Oil Company at El 
Segundo, California, where he was put in 
e of the Knowles coke ovens, the er Wie 
jon which he is now holding. a 
The importance of this work is best Angela 


y one who has visited this BEA PASSENGER 


Posey D TRAFFIC INSPECTOR ¢ 
eee ria 


Sorid. Tone soch p 

THE couPON roDay, Soul wes Wabed Hie wat set’ og seisisinete 
oN | answering. ss,” Smith said. “The 

time is. really here ‘when training and | Want a Big-Pay 

application efoue will count at al. Money ‘ing Tob? 

satin traing dye 8 double ie ing. Jol 

Wstment for tomorrow,” 

‘That isnt theory. "Herbert Smith is 
sill preparing. "lave: practically. fn 
ished my Sterm-Electric Course and now 

m hard at work on mechanical drafts 

In other words, Tim still pre- 
forthe ature 
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MAIS department will give 
00 for every true success 
oe meted siory submitted by readers of Pop: 
ourse iN | ular Science Monthly, and which 
is accepted for printing in this 
januscripts will be judged on 
the individual merits of the case 
and circumstances involved. Only 
stories in which the author's suc- 
| cess, or that of some one known to | 
the ‘author, has been gained by | 
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EACH ORDER 


some method of educational guid- 
ance, fitness for the job, or appli- 
cation to the work will be consi 
ered. We are not looking for the 


SU veces! 


Canad winktoener teise cee kedaewe | “get-rich-quick” type of story. | 
eal declan | “Manuscripts must be confined to 
Marmciaeretserst-enene | $00 words or less. ‘They must be 


dette -Eetgetinanerme | true and if accepted, authors must 
“Emote repared to give us signe 
Sabian SEER | statements to the effect that they 
are true. Manuscripts submitted 
and printed become the property 
of this magazine, and we are not 
responsible for the return of re- 
jected stories unless postage is 


| provided for this purpose. Ad- Tope aaa 0) 
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HOW ASTRONOMERS FIND. 
STAR DISTANCES 


(Continved from pase 3s 


Tittle adhesive tape. On a clar evening 
shortly before full moon, select a window 

the moon can be seen an hour 
it rises. Then sick two strips 
Of adhesive tape horizontally upon the gia 
About an inch and a quarter apart. 

Tt you have a window with old-fashioned 
movable slat shutters, you can close one and 
Use the space between (wo adjacent slats in- 
stead of the tapes on the window pane. Fi 
rally, place a pile of several books on the 
comer of a movable table and you are ready 
{or the observation, 


HE idea is to look at the moon between 
the tapes, move backward until the 
moon's image just exactly fills the space be 
‘and then measure accurately the 
‘your eye from the tapes. The 
‘comer of the top book on the pile, brought 
‘lose to the eye, will help in fixing the point 
Where the eye-ball was when the moon x= 
aati filled the space 
‘When this point is ascertained, measure 
carefully the exact distance from the book- 
corner where Your exe was (0 the tapes on 
the pane. Alo verily” painstakingly the ex 
act Width of the space between the tapes 
‘Then you can calculate the diameter of the 


needed you bave made yoursell. Here is how 
to ficure out the moon's diameter 

(The distance of tapes from eye) ix 10 
(the distance between tapes) 3s 259000 is to 
the moon's diameter), 


and Meanirements three times, taking the 
average of the three distances from the tapes 
to the eve. 

Here are the results from the experiment 
as T tried it. Averase distance of tapes 
ee, 1575 inches 


miles 
‘diameter, measures! inthis 
crude way, comes out only one. two-hun- 
ddredth “larger than astronomers make it ly 
the most refined methods. 
While ‘making measurements of 
| the moon, it will be interesting to sce how 
the heisht of ite mountains. were measured. 
Uielieve you will agree that the method is 
‘extremely ingenious, 


AX QRANGE heh in the tet of « lamp 
will do to represent the moon in this 


experiment, A’ small wal of chewing” uma 
will serve for a: mountain. 

‘Turn the ofange toward the lamp until 
the fieht from the lamp just erazes the top 
‘of the mountain peak. When the astronomer 
‘observes this cond 
bis telescope the dis 
tween the moon's lis 
terminator") to the tip of the mountain 

i eatching the Usht. ‘This ‘meavure 
owe with a telescope attachment 
Called &_ micrometer 

Since the rus of the moon is known ac- 
curately and the micrometer has measured 
the distance from peak to terminator, the 

tronomer now has two sides of a right- 
ansled triangle. The third, unknown side, 
ie'the radius of the moon, plus the heisht of 
the mountain. One of the simplest rules in 
eometry enables him to obtain it. He then 
Subtracts from it the radius of the moon, 


vl dark parts (the 


Heights of ‘many. of the moon's mountait 
have been found by this method 


It will be well to take your observation | 


Distance between tapes, | 


in, he measures throush | 


a 
WHAT 


will you be doing one 
year from today? 


Taree hundred and sinty-ive day 


from 


jed about the future—never quite able 10 
‘make both ends meet? 
‘af course we are 


work you like best in the 
list below, mark an X beside ity and withe 
‘out cost or obligation, at Teast jet the full 

ry of What the 1.C.8, can do for you, 


Hide tae 
Wier Core ms 


satel rgb 


Play A Tune 
In IO Minutes, 


SceseiSeetan ants Retr 
Gees as Oy het ag 
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U. S. GOVERNMENT JOBS 


$158 to $225 a Month 
Marl COUPON BEFORE YOU Lo&e rr 


NEW FEDERAL SERVICE TO 
END DESTRUCTION OF 
AMERICAN FARMS 


Railway Postal Clerks 


(Continued 


paraatst slopes as steep as twenty-cight per cent. Tn 
DP SPGE La Lice char tem wm! | The Petmont country ef the South that 
€ ps 


me Bsa 


nethod of cultivation will be recommended 
for slopes up to ten per cent. In the exten- 
sive red hill: country that extends {rom near 
New York City south into Georgia, terracing 
will be used on slopes up to seven per cent, 
8nd strip cropping on slopes between seven 
and ten per cent. On. slopes between ten 
land cighteen per cent the seeding down of 
the fand with thick-growing. grasses will be 


GO TO HIGH SCHOOL |sQQQ9 NEEDED 
AT HOME INVENTIONS 


stacy 


HANDYMAN’S: 
MODERN MANUALS 
. 


Now you ean make ship models, forn- 
ture, build your own bungalow, do. all 
Kinds of cement work, and many’ other i 
‘and practical things throu the 
fs of $1,00 Handyman's Modeen 
‘announced on Puse 81 of this 
laaue of Popular Sclence Monthly 
‘Look at Page 81 and read about these 
Inuetesting new handbooks 


Its Worse 


To Be Poor 
At Christmas Time 


Other parents taking dolls and trains 
and new clothes to their children 
your boy and girl wondering why they 
are passed by... not understanding 
thatthe Blue Eagle can't help every one. 
‘Long lists of needy families. . looking 
to The Salvation Army 686,046 
Christmas Dinners last year. . .319,283 
children made happy with gifts . . . 
People don't intend to be thoughtler 
they just forget. . «and Christmas pare. 
Mail your check oe money order today to: 
‘Commander Evangeline Booth 
Tiational Headquarters 


@HE SALVATION ARMY 


Miscorporsted] 
120-130 Dest 14th Street 
Tew York, W. U. 
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SPARE 
TIME 


BIG 


Learn iow Eany [1a To Mae Real 
‘Money in Spare Timet 


Pease send me fal Ialoemati fre 0: how 1 
sade bi "mey ey spare ase 


fete AMCRSY 


MONEY AHEAD 


ROSICRUCIAN BROTHERHOOD 
Cillenia 


recommended, and. on slopes steeper than 
fighteen per cent the experts will try to in- 
‘ice the farmers to plant tees to hold the 
sil in place 


ANY farmers, unfamiliar with strip 
cropping, are’ likely to object to. the 
method because it reduces the proportion of 
the land” planted with money’ crops. Sail 
sion Service experts expect (0 overcome 
their objections by showing them what strip 
cropping does for the farmer 
Used under right conditions of slope and 
soil, it stops soil washing. It also encourages 
the’ rotation ‘of crops that. Keeps the land 
from becoming impoverished by the drain of 
rowing the same crop year alter year, 
rip cropping suchas now is being used 
‘the (prosperous Easton farm, nett La 
rose, Wisc, will be used to convince the 
doubting farmer of the value of the system, 
‘Although the average slope of the ficids of 
this farm is twenty per cent, the corn grown 
Jn them is of excellent quality, and there is 
almoat no loss of soll. A'aix-year rotation of 
crops is used. Planting isin strips about 100 
eet wide. This year the strips, {rom the top 
to the bottom ‘of the. slopes, were alfalfa, 
Turley, alfalfa, com, alfalia, and corn. Next 
year the top strip. will be corn, the second 
Alfalfa, and to on down to the ottam of the 
toughrooted alfal- 


the heaviest rains, and enriches the land fo 
the following. year's com 

Ruined and abandoned ‘farms are tragic 
‘object lessons of the evil of soil erosion. Hut 
leven more serious is the damage that Is. be= 
Ing done to some of the richest crop lands 
in: Americ 

There is; for example, the famous cotton- 
rowing Black Belt of tentral Texas, Slopes 
are gentle, averaging no more than five per 
zat. Vet at every heavy rain, the rich black 
foil melts aveay’ like 0 much sugar, "There 
fre o unsightly gullies, no easily scen signs 
fa the tremendous damage that it beine done 
For here sheet erosion, the slow but, im- 
placable variety that takes a film of soil of 
fn entire fel, ie petting in its deadly” work 


STRIP ropning experiments in the Black 
Belt have been highly” successful, and it 
is probable that the method will be adopted 
fsenerally throughout this region. 

‘Another exceptionally” rich farming. te- 
sion that is being damaged by” erosion Is 
the Paluse wheat belt of Washington, con: 
sidered the finest wheat land in America. 

In the early spring, when the snow on the 
crests of the hills has melted, but remains on 
the lower slopes, erosion can be seen at its 
work. You can see many tons of ich soil 
{rom the upper fics bein washed over the 
snow on the hill sides, and so carried into 
the streams, 

‘in this district the use of the Davis culti- 
vator has been successful in controlling ero 
Sion on slopes up to twenty per cent. This 
machine, the invention of R. H. Davis, a 
soll expert of the Department of Agriculture, 
Combines with an ordinary cultivator a set 
fof shovels that dig (Continaed on page 99) 
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NEW FEDERAL SERVICE TO 
END DESTRUCTION OF 
AMERICAN FARMS 
(Continued on pose oS) 

10,000 shallow holes an acre. Its use gives a 
‘waMlelike appearance to the fields. Snow and 
Tain are retained in the many shallow holes, 
0 that the moisture sinks into the land In 
Stead of running down the slope and wash- 
ing’ the soil away. This cultivator bas been 
used successfully in the wheat. fields of 
‘western Kansts, and now is being tested in 
ther regions with com and cotton crops. 
‘Terracing is another erosion-controt 
‘method that will be demonstrated and taught 
by: Soll and Erosion Service. It an old 
method, having been used in Europe and the 

sitce long before the beginning of the 
jan era.” Tt ao has been used for 
‘many centuries in the Andes Mountains of 
South America, It is doubtful if our farmers 
fever will have to go to the extremes of the 
Indians of Bolivia, who plaster slabs of loose 
shale ‘down on a steep. mountainside, and 
then grow their crop in the shallow troughs 
Detween the slabs 


East 
Ch 


HE, cutting down of our forests and the 
cultivation of our land has speeded up 
the processes of erosion 
Before the native prairie grass, was 
ploughed under in the Red Plains tesion of 


kansas, Oklahoma, and. Texas, the fine 
wheat-trowing soil ayed put. But last sum 
mer, alter a the loose, dry soil 


‘Out of the ploughed fields of 
as, andl continued blowing out 
‘of them for three solid months. Enough of 
the Red Plains was blown several hundred 
miles into Towa and Nebraska to give a ted 
at to the native black soil of those states, 
‘The farmers of Towa and Nebraska dida’t 
object, for the red sol is rich stuf. Rut the 
Wind ¢rosion cost the wheat growers of the 
Red Plains millions of dollars fn damage. 
‘in the old days, when the farmer followed 
the heels of the frontiensman, and the 
Trontier moved ever weatward, the deste 
tion of land by soll washing or unveise farm~ 
Jing didn't acer to matter. There always was 
good land farther west. But now most of 
Sur land that is suitable for cultivation is ix 
we elther for growing crops or for pasture. 
‘So we must save all the ood soll we have 
Jett.” ‘That's the highly important job of the 
now Soll Erosion Service 


LOGS BRING FRUIT FLIES 
Loc shipped into Uhis country {rom the 
south of France are believed to have been 
responsible (or an outbreak of the ‘Duteh 
nase Which has attacked trees in. the 
tern part of the United States, The affect= 
fd. elms age along the Tine of the railroads 
fover which the logs were transported in 
New Jersey, New. Vork, and Connecticut. 
Six hundred and three elms have heen 
fected and the ugricultural’ authorities are 
taking immediate steps to prevent the spread 
Of the disease. Recently, when the new U. S. 
Navy. dirigible, the Macon, flew west to 
its permanent. hanzar at Sunnyvale, Calif, 
from Lakehurst, N. J., two Department of 
Agriculture men’ inspected it carefully to see 
that it hat transported no. drut tes 


GROWING BRAIN CAUSE 
OF MIGRAINE HEADACHE 


Ty you wake up in the morning with a 
splitting headache, it may mean that your 
Drain is growing! At least, that is ene con- 
chision which maybe draven feo 

Feport made to the American Mi 
lation. Aller special research op migraine 
headaches, Dr, Peter Bassoe, of Chicago, has 
advanced the theory that such pains are due 
to the brain growing faster than the skull 


Patent Your Ideas 
This Free Book Shows How 


YOUR idea fora practical article 
or an improvement upon an 
old one should be patented NOW. 
Frequently many of the thousands 
of applications filed in the U. S. 
Patent Office each year are for 
the same or almost the same idea. 
In such a case, the burden of 
proof rests with ‘the last applica- 
tion filed. Sometimes a delay of 
even a few days in filing the ap- 
plication means the total loss of 
the patent. Lose NO TIME. 


‘The entire time of my large and 
experienced organization is de- 
voted exclusively to patent and 
trade-mark cases. We know the rules and require- 
ments of the Patent Office. We understand the 
technicalities of Patent Law. We can proceed in 
the quickest and safest ways in preparing an ap- 
plication for a patent covering your idea. 


‘The book shown here contains valuable informa- 
tion that every inventor should know. It tells you 
just how to go about obtaining a patent for your 
idea. With the booklet I will send you my “Record 
of Invention” form on which you may sketch your 
idea and establish its date before a witness, If a 
dispute arises this will be valuable to you. Send 
the coupon TODAY! You will receive the FREE 
book, the “Record of Invention" Form, and full 


|information regarding costs. 


Strict Secrecy Preserved 
All. communications, sketches, etc., are held in 
strictest confidence and protected ‘by steel files. 
Your idea will be in trustworthy hands. I 
have the highest references. It is probable 
that can help you. Send the Coupon AT 
INCE. 


Personal 
Service 


Your case will be han- 
dled by a speciali 
lected for knowledge 
and experience in cer- 
tain lines of inventions. 


‘@ Patent” and yo 


His personal attention 
will be given to your NAME 
idea. 


ADDRESS 


JANUARY, 1934 


Please vend at once your FREE book, “How to Ob- 


form, without any cost or obliga 


Get this. 


FREE Book 


of Invent 
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‘This 97h, Weakling Became 
“World's Most Perfectly 
Developed Man.” 


ii PROVE Yu Can Havea ‘Body Like Mine! 
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JUEER THINGS HAPPEN TO 
EOPLE IN AUTOMOBILES 


(Continued from page 37) 


throuch the rear window of the mac 
the ear swerved to the curb and (wo men 
leaped from the front seat and ran. In the 
rear, the policeman found three other men 
One’ was ‘ixid in death, shot throuzh the 
hheart. The other two were wrigeling, strug 
fling, trying to get away, gripped in the 
‘death-locked arms of their ‘companion. 

‘Automobile accidents range from the ab- 
surd to the trazic, from the results of odd 
quirks of psychology to the products of spec- 
facular, ungovernable twists of fate, 

“Trafic officers have to he prepared for the 
lunespected. Even so, they’ frequently ct 
jolts of surprise. 


Fo, agp, yen a mgtorercte cop in 
Springfield, N. J., overtook an automobile 
that was zigzaszing along the road, be fount 
the diver, his hands off, the. whee peering 
intently into a compass held in bis fap. In 
Chieazo, after a long chase, the police over- 
took a ‘ar in which it had been reported, 
tyeo men were kidnapine a” girl!” They 
found {wo innocent clerks transporting @ de~ 
partment store dummy. 

‘Sometimes the unexpected twist at the en” 
fof the chase is trasie instead of Tdicrous 
‘Thus, im Scarsdale, N. Y., when a motor- 
cyele patrolman was overtaking a speeder he 
‘i the machine come to a sudden stop ant 
hheard the crack of a pistol. Shumped in the 
seat of the eat, be found a business man who, 
Spm by nancial worries, had been 83 
completely depressed. bythe ‘of an 

rest for speeding that he brought his car 
"2 top and committed suicide 
‘Tests have shown that when a front tire 
bows out at Torttve mls am hour, i 
Imponible for a driver with one hand on the 
wheel to keep the machine under control. A 
Chicagoan, taking his bet wiel for a drive, 
Proved the tests were richt. His car swerved, 
limbed. the carb and Krocked the front 
porch off a house belonging to a policeman. 
‘Then the fun bean! < : 

ee other curious reports have recently 
come from Chicago. Peter Pennacchia was 
riving along a highway when Miss Pauline 
Stasiak smashed into him, backed away and 
‘drove hastily off. Leaving his wrecked ma- 
thine by the roadbide, he returned home, sot 
his other ear from the garage and started for 
the scene of the accident. As he turned, the 
comer, he was smashed into again by Miss 
Stasiak, 


T NOON-TIME, an Illinois shoe sales- 

‘man went inte a Chicago restaurant 
leaving his ear outside. When he came out, he 
founda thiet had carefully cat a hole in'the 
‘oof of the ext and stolen 350 sample shocs— 
all fitting the left foot. 

But pouibly the queerest experience of any 
Chicago motorist occurred when a radio per- 
former weat to a downtown station to braad- 
cast. Arriving late, be was unable to find a 
parking place until he discovered a vacant 
Ki down a side atrect. The deserted spot 
proved to be part of a junk yard and when 
the broadcast was over, the sinzer found four 
sen taking his car apart. They thought the 
‘machine had been towed in for dismantling! 

Tn Los Anzeles, Calif, a surprise almost as 
big greeted a driver when he came out of a 

fe where he had gone to buy a stamp. 

ew sedan looked lke a plu hat 

‘upon which 4 fat man hae sat. A bie elm 

tree, uprooted by the wind, had fallea and 
y on top of his car. 


is probably the most curious plea ever en 
tered in court ‘was made as the rest of 
{tafic Violation. Lucio Godina, a Siamese twin, 


hhad ben arrested for driving his ear through 
2 red lisht. When the case came up, the jude 
Suspended sentence because the innocent Siam- 
Ge. twin Simplicio, who was joined to hie 
brother, pleaded that it was unfair to’ Sine 
tim or send him to jail for Lucio’s offense! 


UBER, out-of-the-ordinary happenings 

have ‘ecetly then place, at railway 
Grovsings. Here one-half of one percent of 
the accidents and four percent of the deaths 
in automobiles take plice 

In, California, ‘near San 
struck the stalled car of M 
ty-two-year-old.staxe acrobat, 
train hit, Moran did’ backwa 
and saved his lite. 

‘On a crossing near Wahpeton, N. D., Nels 
Bervin was frantically. trying to eran 
balky car when the train crashed into it, The 
automobile was smashed to bits, leaving Bet 
‘vin, untouched, whirling the erank In his hard, 

‘A cautious driver in New Jersey carefully 
slowed down and came to a stop at the low- 
‘ered. gates juntas a. fast train rounded a 
curve” Coming up from the rear, a speeding 
far, with faulty” brakes, struck the back 
Dumper of “the stationary machine nod 
pushed i through ‘the wooden barrier onto 
the track in front of the express. ‘The driver 
way instantly” killed 
nae Gamevoor, N. Va driver was crow: 

' wooden bride at a low rate of speed 
‘hen it caved in and he was seriously hurt, 
ut, at Missouri Valley, Ia, when two speed: 
ing ‘motorists failed to see "Bridge Out” 
sium, their ear hurtled across seventy feet of 
‘water and landed thee ‘uninjured in the soft 
‘mud of the opposite bank 


HREF, necro ball player in. Abana 
wee ied hen fa aon Wich 
the tam wat rillog Backed op a they al 
tat inte awed tm Brociyar RN can, 
tiene il at igh ape cra thou 
2 brick wall without dint more han Sake 
ing op the drivel 
Tn Calfocnt s tmotoit was moving slog 
a hhay’ a twenty esa hour hen Be 
fra injured bys oumtain pea xpd tn 


Joe, a limited 
‘Moran, a six 
just asthe 
somersault 


Ins vest pocket after he had placed his pipe 
bese Tn New York City's tat skidded 
rough ‘the railing of a bridge, turned a 


complete somersault in the airy and. Minded 
Fight side up on the ground forty feet below 
‘without hurting either the driver or the 
Dmgneer and without even turing te 
t lone ago, (Sept. '38, p. 32) Porctan 
Scresce Masritty told how laboratory ests 
and torture-chamber shocks are employed in 
rubber factories to determine the endurance 
fof modern tires. None of the tire-wrecking 
Spparatus of the laboratory produces punish 
‘ment comparable to such a drop, Often {rom 
Accidents and crashes, the-automotive experts 
in facts and get ideas that help them de- 
velop stronger, saler cars 
Voted the oddest accident of last year by 
insrance companies was 2 cash with & te 
rious subsequent train of events that occurred 
when a Lynn, Mass, florist dozed of for a 
‘moment while driving his truck at night, The 
‘machine swerved from the street, crashed into 


Jog the lors. Aw cletre drawbridge, oper= 
ed by current coming over the wires, Was 
‘cippled and traiie was paralyzed. In addi 
tion, al sircet lights inthe distriet went out. 
For'an hour or more, the section was alive 
With firemen, doctors electrician and water 
Uepactment meo-—restoring the ety to normal 
condoms. (Continued ‘on pass 101) 
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‘Write W.T. Gs 


[PATENTS 


PROMPTS assuneo hast 


ea ass 
Send drawing or model (or examination. 
WATSON E. COLEMAN, Patent Lawyer 
124 Ninth Street Washington, D.C. 


sice SAGERTS 


Soman information FREE. 
THREES Y'& "CANNON 


Ss INTO CASH 
RN POTATOE! 
tu! 0.0, CASH SALES foe, 6 


aerials owt 8-6 


Witiee i a 
ae ie ‘Sip inner 
aa "Webs fetioe- 


ADAM FISHER MFG. CO. 


183-0 Enright, ‘St. Louis, Mo. 


JANUARY, 1934 


QUEER THINGS HAPPEN 
TO PEOPLE IN AUTOS 


(Continued jrom pase 100) 


A close second was the trail of wreckage 
feit_by a. speeding taxi driver coming 
down the Brooklyn Bridge ramp in New 
York, ‘When his brakes failed to bold, the 
machine bounced off a car, mounted 
three curbs, sent pedestrians ‘scurrying, 
drasged a street trafic cable and stanchions, 
crashed through a news stand, cracked a sub- 
way Kiosk and stopped at the head of the 
subway steps within an inch of plunging 
down them, 


AYOTHER wholesale crash reiting from 
faulty brakes took place, not lonz azo, in 
Englewood, N. J. A truck rounded 2 turn too 
fast and struck a line of passenger cats 
parked side by: side. It wrecked seven ma- 
chines, jamming them together like a com= 
Dressed. accordion. 

‘According to statistics compiled by the ac- 
cident insurance cotmpanies, one out of twen~ 
ty drivers, last_year, was in a motor mishap 
of some kind. Fortunately, many of the ac~ 
fidents were not serious. 'Not infrequently, 
by some curious quirk of fate, the seemingly 
lunimportant mishap turned suddenly impor- 
{ant and resulted im serious damage or injury 

For example, a car coming from a side 
street in.a western city Just missed crashing 
broadside’ into another machine speeding 
down an. avenue. Tt struck ita. glancing 
bblow at the rear. But that blow tore loose 
the gasoline tank and the car went up ia 

‘Sometimes, events which follow an acci- 
dent are as nysterious and bewildering as the 
‘eases that produce it 

In Rochester, N.Y, 
down Jose W. Kelly, 

Attache. When 


ato pected 
Mesican 


{in Spanish, but an injury to @ 
brain in which the Engliah words were stored 
hhad completely blotted out his knowledge of 
the language 

‘Similarly, as the reult of an automobile 
accident i) New York, Pauline Goodman 
lost her sense of taste. A jury awarded her 
$522,500 damages when it was proved she sas 

‘00k who depended upon her sense of taste 
1 her livelihood. 

When two cars crashed in Fort Worth, 
‘Texas, shattered lass cut the tip from the 
owe Of one of the women pastengers. Alter 
she had been rushed unconscious 10 the hos 
pital, a spectator at the scene of the acci- 
‘dent’ found the tip and raced with it to the 
‘operating room where a surgeon grafted it in 
place s@ that she left the hospital only slightly 
carted by’ the accident. 


FOUR eck in the 
attics, i the safest hour of the day for 
driving. The fewest accidents occur then. Yet 
Uh very hour, one of the most curious 
rashes took place, Ta. Middletown, 
tio ears collided. head 

fxlapulted through his windshield, over the 
Sods of both cars, throush the ‘eindshield 
‘of the other machinc, ad foto the lap of the 
other drive. 

As a final addition to. this collection of 
accident oddities comer the experience of 4 
Wasnesburg, Pa, motorist. On 2 cold mora 
ing, Thomas Parkinson, sot of a Pennsylvania 
Stave senator, went to the garage to set out 

While warming up the en 
overcome by earbon-monosie 
fumes. As he fainted, his ead fell forward 
Striking the button at the center of the wheel 
‘The continued sounding of the horn attracted 
the attention of neighbors and he was rushed 
{0 the hospital in time to save bis hfe! 


HIS book was prepared for men of ideas—en 
‘who have an articie in mind that will make 
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NEW METHODS FOR CARE OF DOGS 


UPSET THE OLD IDEAS 
(Continued from page 33) 


from 2 moving automobile and to grow! and 
snap at passersby, don't be surprised if a 
‘year later some stranger complains to the 
police about his vicious conduct. In ninety 
Rive cases, bad dispositions in maturity may 
be charged directly to the owner. 


N MOST cases intensive training is wholly 


Halt an hour each day 
‘ried routine and the same verbal commands 
and the same reward ‘when a thing is done 
Correctly will provide ‘healthy, ut-of-door 
fxercie and soon make the dox into a. de- 
Tizhtful companion. Speak the commands in 
‘a crisp, cheerful voice and. the dog instince 
tively will put that snap and willinzness in 
his effort that gives the master pleasure 

For the averase dog owner, tt will be sufi 
cient if the dog will do any’ feasonable thing 
ivi told and do i instantly and instincively 
Good manners and habits are essential. The 
‘dog also should leave untouched any’ food 1y- 
ing on the ground or offered by strangers. He 
can be easly taught to ext only his own food, 
find then only on command: to stay in an 
Indicated place and to xuard objects, search 
for them by scent, and to walk at bed! with 
gut Tea. "The Iter ues any eat= 
breaks, expecially. where trate 1 1 

Tn training a youns dos to have sod, 
clans ‘haats inthe hous, Bear in mid hat 

he will prefer to go outside as far away from 
his sleeping place as posible. He naturally 
weill'seek something absorbent. If he eannot 

‘outside, the same instinct will miszuide 

fim to's tus AC the beginnine. place him tn 
a2 room where there are no russ and with a 
newspaper on the foot. "There will be no 
trouble 

‘Certain breeds are more amenable to ama- 
teur training than others. Shepherds, usually 
Called police dogs, are-more highly” strung 
Sod. more temperamental and contequently 
ore receptive than the averaze, When it 
Comes to actual tricks the terrier breeds are 
very. responsive. ‘The backbone of most 
Vaudeville acts used to be the old-fashioned 
French poodle. (Chows are more creatures af 
habit than any other bree and they skdom 
fan be fooled more than ance in the same 
way," They remember well what they are 
Thue, though they are slow to learn. 


'HASING automobiles, a primitive hunting 
Instinct gone wrong, isa habit that events 
ally ends in death. However, it can be cured in 
4 youne dog. Tie him near the road or street, 
by a long rope. Let him run, only to be 
severely thrown as he comes to the end of his 
tether. This may bruise him, but it will stop 
the habit and save him worse pain.” Better 
Set, hold the line yourself and call him. back 
‘chen he starts toward the retreating car. If 
he obers, okey if not, jerk the rope as he 
nears the end of his run, It is a bad habit, 
find must be stopped. Whipping does not seem 
to help even when applied at the moment, 
in taking care of these pets, remember it is 
no more dangerous to bathe a puppy under 
fix months old than to wash a baby. If itis 
bathed in warme water and dried quickly in 
the warm sun or ia a warm room, and then 
hot subjected to draft or cold for a half-hour 
after it appears to be dry, you can wash it 
every two or three days without danger 
Careless drying may produce a cokl or 
pneumonia, but it will not cause distemper 
Distemper comes from infection or contagion. 
Some breeds are more subject to colds than 
others. ‘Wolfhound, police dog. setter, grey 
hhound and whippet puppics require 2 little 
more consideration in washins’ than most 
others. 
Doss cannot tell us how they 


health or in sickness, Diagnosis is largely 
suesswork based on former experience. Simi: 
ple remedies and simple treatment are always 
Safest for we can in this manner be sure We 
are not arzravating their trouble, 

Te wsually is the actual nursing that cures 
the dog. In almost any sickness, no matter 
how serious, keep him in an even tempera- 
‘tre in his home or kennel, away’ from chills 
and drafts, and give him light, easly digested 
food. If he realizes he is being cared. for by 
his own people, nature usually wil adjust the 
trouble and’ bring him back to good health, 


CONCRETE kennel in the lee of the house 

serves well for all seasons, in sickness and 
in health. This type of house fy warm in winter 
and cool in summer since it does not conduct 
heat and cold easly. A canvas drop will stop 
the draft, yet permit the dog to enter ant 
leave easly. Ahole in the front near the 
roof permits enough ventilation. A sick cov 
fring’ raised wooden floor will help provide 
‘warmth 

Trside the house, a three-sided box with a 
mattress filled with cedar shavings will provide 
comfort and shut out drafts, 

Frequently a dog suflerine a broken tes 
will become accustomed to using the other 
three and. will develop a three-legged galt. 
The cure is simple. When the leg is com: 
pletely healed, get a pece of light wood about 
The wswal thickness’ of the side of a, small 
trocery’ box and cut in the shape of a boom= 
‘rang. Whittle it down smooth, thew wrap 
it with adhesive tape to soften it, ‘Take the 
‘opposite leg and bend it $0 the foot is about 
fone and one-half inches from the ground and 
‘cut the Wood the same angle as the bend in 
the lee when in that position, Whip the les 
In place against the board with adhesive tape, 
not too tight Lo restrict circulation, By alter- 
natin, three day's on and theee days off, he 
Soon will be using the atrophied lex nor- 
‘mally. This is simple, painless, and effective, 

Some of my friends complain that when 
their does pull against the collar thes: choke 
and gaz. ‘They fear goiters will result, 
dover pals hard enough asa the calle 
to injure himself, nor have T ever known any 
flog. to have a goiter. Vou ean break a 


fpup's pulling habit. when lead-breaking. him 
by'pulling him up sharply a few times. Most 
cof the trouble i caused by’ using harness, 
‘which, because of its comfort teally teache: 
thin to pull. In fact, ew breeds look well in 
harness and a collar will eause no harm. Even 
4tlip collar that tightens when the dos pulls 
oo hard ‘sill Toosen when he releases’ the 
pressure 

"A dog requires little room when tr 
Smaller breeds may be transported im a light 
carrying cate with an open screen to provide 


F IT becomes necessary to muzzle a dog, a 
‘lmple device from a snele length of fore 
inch sursial eaure wil be les bothersome to 
im than leather ales, singe it cannot cause 
ny pin. This cam be mde by Tong the 
fatat inthe center, tying a Toop in the ene 
{ers pasing the fre ends det the mouth, 
‘sbore'a ainle Toop should be Ged, pasing 
These’ ends back of the ears-and over the 
bck, where a second’ loop. shouldbe. te 
Hien in one of the fee end thru the 
an top ofthe head and make th The 
Snimal soon wil become secustomed! to this 
ule 
“Te spring is the best season for stripping, 
in onder to male the dos comiortablethroush 
the heat of sommer. When 2 roush-haied 
‘ore coat arom oid and Becomes Ite, m0 
fatter when the sexon, the dead hal dees 
Tim a tte warmth, (Continued ow page 103) 
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NEW METHODS FOR 
CARE OF DOGS 
Ce 
He has a thick undercoat below that which 
provides all the warmth and protection he 
requires 

If he has reasonably warm quarters, you 
may strip bim even in midwinter. Hold 
small clumps. of hair between the serrated 
edge of a stripping knife and your thumb— 
and pall sharply in the direction the hair is 
growing. If he were living a semi-wild life 
be would pull out the outer hair as he runs 
through brush and brambles, but those living 
domestically. ‘will shed considerably in the 
house and scratch, which is the oaly way be 
Knows to rid himiel! of the old coat 


LIPPING, although quicker and cheaper, 

should not be done, because the clippers 

cut the old, coat instead of pulling it out by 

the roots. ‘They also cut the undercoat, leav- 

Hhout adequate protection 

ows out after lipping it, 

Stripping tsa nat~ 

‘hile clipping is not 

‘When ‘grooming, remember that rough- 

haired dogs require slightly different treatment 

from smooth-baired dogs. AL any pet shop, 
You can purchase a 


tinued from 


latter, with the aid of 2 co 
coat of roughest hair 
permitted to grow long, or you will pay the 
penalty in torn rugs, curtains, amd all stock~ 

Tn their old age, does suiler misery with 
their teeth, expecially those that continually 
chase stones and siteks. When one reaches 
the ripe old age of nine or ten, his teeth are 
likely’ to be ‘worn to the gums. Very" few 
people ever think of having those old stumps 
Cxtracted, yet to do sa i not only kind and 
humane, but also will add several years to 
his if," At the same time, give him food that 
fs either hot nor cold." Pomeraniane expe 
cially safer Irom their teeth. Even with thie 
handicap, they tive longer than any breed 1 
Know, aid their life span could be easily 
doubled by proper dental care, 


CLOUDS OVER EUROPE 
STUDIED ON ONE DAY 


Aw reteaxaroxAt Cloud Day was reeently 
observed in Europe. Scientists in the va 
es took pictures of the clouds at three 
the day, and attached 
the weather conditions at the time. 
imponite record of the cloud. and 
‘over Europe is now being studied in 
fn effort to learn more about forecasting 
throuth the observation of clouds and upper 
air currents.” Tt the first effort made to 
obtain a widespread pictoral record of cloud 
Conditions at a given time, 


AMERICAN WOMEN’S FEET 
ARE GROWING LARGER 


‘Tue feet of American women are lanser 
today than they were ten years ago. That ik 
the conclusion of the National Shoe Retailers 
"The records of this organization 
the majority” of cases the selec- 
American women today fs siz 
five, Ten years ago, it was size four. Earlier, 
it Was size three. A better understanding of 
the nervous strain that resulte from wearing 
shoes that are too tight, as well as am actual 
increase in the size of feminine feet in the 
d States, is given as the reason for the 
present popularity of larger sizes. 
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“ How Do I Know 
IT’S (oMristmas? 7 


oc (By A Man Who's Been Through It Many Times) 


VEN without holly and tinsel, trees and 
‘ornaments, I'd know it. One day—every year without 
fail—I walk into a room where there are a lot of pack- 
ages marked for me. After they are opened, T find 
myself richer to the tune of one dozen neckties and 
two dozen pairs of socks. “This must be Christmas’, I 
say—and so it is 


“Now, I know that every Christmas present comes 
from the heart, but I'm practical and I wish they'd 
put a little more ‘head’ in with the heart. Neckt 
come in such astounding colors that I'd rather pi 
my own, And you can’t do much with Christmas socks 
that are a size too large or a bit too small, 


“Just let me put in a word for myseli—and for a couple 
of million other men like me, We like Christmas pres 
ents, and we like to give them. But when we're on the 
receiving end of the exchange, it does our hearts good 
to get a really sensible xift—of practical and perma- 
nent value. Something that gives us enjoyment, some- 
thing that reminds us of the giver—makes us think of 
him gratefully —six months—twelve months after 
Christmas has come and gon 


‘That's a frank, man’s point 
Aren't there men you know who y 
feel that way? Wouldn’t such a man say y 
both heart and head when you sent him Popular 
Science Monthly for a year, as a Christmas 


Popular Science Monthly, wi 
‘and amazing photographs of scientific progress all over 
POPULAR $ 
381 Fourth Avenue 
Send Popular Science 
Christmas offer of S128 for a year 


written below—and also send a Christmas Car 
name and greetings for each separate gift subscript 


Tam enclosing & to cover these subscriptions 


Bill me § after the Christmas Holidays 
i’ Sin wieh "to pay Tater. indicate it above) 


the world—can be to the man who wants and values 
a practical gift, When you make this gift—be he father, 
son, brother or friend—a year’s subscription to thi 
graphic mags 
reminder of Christmas—and another grateful thought 
for the friend who made so wise a selection, 


ie, every new issue brings him another 


While we're on the subject of ifts, 
little Christmas present ourselves, The regular sub- 
scription price of Popular Science Monthly is $1.50 a 
year—but, to every reader who wishes to send the 
magazine as a gift, we'll give our own Christmas pres- 
‘ent of twenty-five cents, so that, for each friend to 
whom you send Popular Science Monthly on this spe- 
cial occasion, you need send only $1.25 instead of $1.50. 
Here, however, is a gift you cannot measure by cost, 
because it is so very inexpensive—and yet its worth in 
rms of interest and genuine pleasure for the gift re- 
ceiver is invaluable. And, to carry out the spirit of the 
season still further, we Shall mail to every friend t 
whom you send Popular Science Monthly 
Gift, an appropriate Christmas C: ring your 
own name and your good wishes, and telling him Pop- 
ular Science is coming as your sift, 


'd like to give 


If you want to send 1 means something—and, 
if you iscomforts of last-minute 
shopping in crowded stores—Popular Science Monthly, 
is certainly the solution to this year's gift_ problem: 
for every man on your Christmas list, Use the con- 
venient order blank, sending your remittance now or 
indicating below that you wish to be billed for the 
ter the Christmas Holidays—and mail it 
hack to us today 


Put Your Own Name and Address Here 
(We may need it for correspondence, billing, ete.) 
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